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Description 
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disc.ce, compound, fading benz.mldazCone oe**es, mm MH. - 



diseases, etc. 

Rl conh-ich.u^Qn-ICH^ P-i) 



wherein 
formula: 



Rlfe ah,,o,en.,o m . R2 ,sa,» re r a ,K WW e t c., ml ,1o,a. P , a n W d 8 =,d.1.o 6 .B, aa -o UP o im . 
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-N(R 4 )-X r R5, 
-N(R 4 >X 2 -N(R 6 )(R 7 ), 
-X r N(R 8 )(R 9 ), 



35 or 

-Het 



40 



45 



* - CO. OS o, SO, X, ,s OO .CM. * a Jjjjj. * 9 XX^Ts 

alkyl group, ale. or R$ ana R 7 may comb,™ ^""^jSZi,^ a ,om 10 lorm a dag. Hat (a a 6- 
Je, alkyl OW. ate, or R s and R, may oon*~H ,„ ^. and having 1-5 rrataraatom 
or 6-membe,ed. mono- or Wcydic Ma"**" "SJ^^^^wttt. lor soma subabtoaota are omitted) 
(a) selected from oxygen atom, sailor atom and mlroga « aum. m mm distinguished from the 

rjaS^ST. P h "mr^ e ar» m mo^ bonded ea* o,*r y„ an aikaleoe. 
SarSiemnlL^ 
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A ' 

wherein A is a group of the following formula: 

-CH 2 -CH 2 - (a-1); 

-CH 2 -CH 2 -CH 2 - (a-2); 

or 

- CH 2 -CH 2 -CH 2 -CH 2 - (a-3); 

is a hydrogen atom or a halogen atom, R 2 is a hydrogen atom, an amino group, etc., R 3 is a hydrogen atom, a C 1 _ 6 
alkyl group, etc., L is a C 3-6 cycloalkyl group, etc., L is a group of the formula: 

-Alk-R 4 (b-1); 

. Alk-X-R 5 (b-2); 

-Alk-Y(C=0)-R 7 (b-3); 

or 

- Alk-Y(C=O)-NR 9 R 10 (b-4); 



(each Alk is a alkanediyl group, R 4 is a hydrogen atom, a cyano group, a C 1-6 alkylsulfonylamino group, a 
cycloalkyl group, a cycloalkanone group, an aryl group, a di(aryl)-methyl group, or Het (Het is a 5- or 6-membered 
heterocyclic group having 1 , 2, 3 or 4 heteroatom(s) selected from oxygen, sulfur and nitrogen, etc. and which Het may 

45 be optionally substituted with, for example, aminocarbonyl, mono and di (C^ alkyl) aminocarbonyl and C 1-6 alkyloxy- 
carbonyl groups), R 5 is a hydrogen atom, a alkyl group, etc., X is O, S, S0 2 or NRg (R 6 is a hydrogen atom, a 
alkyl group or an aryl group), R 7 is a hydrogen atom, a C 1-6 alkyl group, etc., Y is NR 8 or a direct bond (R 8 is a 
hydrogen atom, a alkyl group or an aryl group), Rg and R 10 are independently a hydrogen atom, a alkyl group, 
etc., or R 9 and R 10 may combine together with the nitrogen atom to which R 9 and R 10 bond to form a pyrrolidinyl or 

50 piperidinyl ring being optionally substituted with a alkyl group, an amino group, etc., or R 9 and R 10 may combine 
together with the nitrogen atom to which Rg and R 10 bond to form a piperazinyl or 4-morpholinyl ring being optionally 
substituted with a C,^ alkyl group, and the definitions for some substituents are omitted). 

[0007] Among the compounds of the above formula (P-2), when R 4 is Het and said Het is a piperidine, said EP 
Publication exemplifies as such compounds only a compound of the formula (P-2') (Compound 57): 

55 
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N-(CH 2 ) 2 -N^> 



(P-2 1 ) 



The compound of the above 

benzamide (general name; cisapride, cf.. Merck ^ J^TmITr^^ 5-HT 4 receptors were found 
as a gastrointestinal moti.ity enhancer or as a «^^J^SSSnSi sLu.atton by metodopramide 
during the studies on serotonin receptors being part icipated , " 9^o,nte ^ nal ^ t J trointestinal motility by stim- 
or cisapride, and it has been confirmed that these benzamide «^^?SS«oS. Exp. Then. 1991. 257. 781). 
ulating 5-HT 4 receptors (cf.. J. ™*™ aro \ Exp J^ 

Thus, a compound stimulating 5-HT 4 receptors being wide ly d'stnbuteC '* hr °"9"°" l J sdisadvanta eous , y inhibitory 
expected to enhance the gastrointestinaimot^ 

prokinetic agent. 
DISCLOSURE OF INVENTION 

tive acting on 5-HT 4 receptors, and have found that a l[(i SUDS "™ e ° ^ 
forming an amide with a 4-amino-5-ha^ 

boxylic acid shows a potent agonistic activity on 5-HT 4 receptors i ano » u accomD , ishe d the present invention, 
enhancer or as an excellent gastrointestinal prokmetic age and fina V h ^ 

[0010] An object of the present invents ,s to provide a, a 1- (1-substituted-4-pip- 
aerivative having a potent agonistic activity on 5-HT 4 receptors ^^'^nobenzoic acid or a 4-amino-5-hal- 
eridinyl)methy.H-pi P eridine derivative forming an am« 

ogeno-2,3KJihydrobenzo[b]furan-7-carboxyl,^ 

person skilled in .he art Iron, the """^J"*™^ n (1<ul> s Ul ute<M.pipend.,yl) m elh»IH-plpe'«i~ *** 
same, and a pharmaceutical composition containing the same: 



Ar-COMH -^^^CH 2 -^V* 

wherein Ar is a group of the following formula (Ar-1) or (Ar-2): 



(I) 
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(Ar-1) (Ar-2) 



(in which R 1 is a halogen atom, 
R 2 is a hydrogen atom or a lower alkyl group, 
15 R 3 is a hydrogen atom, a lower alkyl group, or a lower alkanoyl group, 

R 4 is a hydrogen atom or a lower alkyl group, 

R 5 and R 6 are the same or different and each a hydrogen atom or a lower alkyl group, and 
n is 1,2 or 3), 

A is a group of the following formula (A-1 ), (A-2) or (A-3): 

20 

-Z-N(Q 1 )(Q 2 ) (A-1) 



(in which 2 is -CO-, -CS- or -S0 2 -, 

Q 1 and Q 2 are the same or different and each a hydrogen atom, a lower alkyl group, a cycloalkyl group, a sub- 
stituted or unsubstituted phenyl group, or a substituted or unsubstituted phenyl-lower alkyl group, or Q 1 and Q 2 may 
combine together with the nitrogen atom to which they bond to form a pyrrolidine ring, a piperidine ring, a hexahy- 
droazepine ring, a morpholine ring, a thiomorpholine ring, or a piperazine ring having optionally a lower alkyl or benzyl 
substituent on the other nitrogen atom); 



-CO-R 7 (A-2) 

(in which R 7 is a hydrogen atom, a lower alkyl group, a lower alkoxy group, a lower alkoxycarbonyl group, a lower 
alkyl group being substituted by a hydroxy, lower alkoxy or lower alkoxy-carbonyl group, or a substituted or unsubsti- 
tuted phenyl group); 



- (CH 2 ) p -CH(R°)-COR y (A-3) 

(in which p is 0, 1,2,3,4 or 5, 

R 8 is a hydrogen atom or a lower alkyl group, and 

R 9 is a lower alkyl group or a lower alkoxy group), or an acid addition salt thereof. The present invention also 
provides a pharmaceutical composition which contains, as an active ingredient, a compound as claimed in the accom- 
panying claim 1 . 

[0012] In a still further aspect the present invention provides a process for preparing a compound of formula (I), the 
process being defined in the accompanying claim 11. Embodiments of the process may employ an intermediate (II) 



50 



55 



Ar-CONH CH 2 -^~^I 



NH (") 



wherein Ar is the same as defined above, 

A further aspect of the present invention provides an intermediate of the following formula (VIII) (hereinafter, occasion- 
ally simply referred to as the intermediate (VIII)) or an acid addition salt thereof: 
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wherein A is the same as defined above compound of the formula (I) includes a salt with an 

[0013] The pharmaceutical acceptable aad °°J 3Xe pn0 sphate. etc.. or a salt with an organ* 

norganic acid such as hydrochloride ■ 

acid such as oxalate, maleate, fumarate, lactate, , mafcte d saK lnereof m ay exist in the form of 

The compound of the formula (I) and a (l-^JJ* hydrates and/or solvates as we... 

1 40 6 f^n atom-tfi^ atom, bromine atom, and iodine atom, and chlorine atom and 

aopentyl. cydolwyl. cydoh.p<»l. group having 1 to 6 earoon atoma, lor exampra. molhoxy. eWoxy. 

ood a oltro group, tor exampl.. prenyl; 2-, 3- or 4 f*^' , rt|rt _, 2 .. 3. or 4-m.thoxyphariyt 4-tnf- 
[0023] The "substituted or unsubstituted P^^f'^^bstituted phenyl group", for example, benzyl; 2-. 3- 

St, The -,o^ — , groop- «n-a « » • — — «" ^ "* 

S ™--r^^«--«'» 6 - 1M ' , * ,lto "** , ' te 
methoxycarbonyl. ethoxycarbonyl. and propoxycarbonyK alkoxycarbonyl group" includes 

S02S The "a lower alky, group being substituted "lower alkoxy group" or the above- 

a lower alky, group that is substituted by a hydroxy group 1 ^above m. 2-methoxyethyl. methoxycar- 
VZZSlLt a.koxycarbony. group", for example ^ 3-methoxycarbony.propy.. 

bony methy.. ethoxycarbony.methyl. 2^oxy«rbony et^ of ^ formu , a (|) wnere .n ,n 

mSn Among the compounds of the present .nvent.on, Preferable .one h oup g propy , 

eglp ^formula (AM), both R 2 and « atoms, and R* and * 

gro u 9 por P an isopropy. group, orinteg^ 

are both hydrogen atoms. °r one of then^ ^T^J ^ acid additio n salt thereof. 
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atom, a C r C 4 alkyl group, a C 3 -C 7 cycloalkyl group, a phenyl group being optionally substituted by a halogen, 
C r C 4 alkyl or C r C 4 alkoxy group, or a benzyl group being optionally substituted by the same substituents as 
above, or Q 1 and Q 2 may combine together with the nitrogen atom to which they bond to form a pyrrolidine ring, 
a piperidine ring, a hexahydroazepine ring, a morpholine ring, or a piperazine ring having optionally a C t -C 4 alkyl 

5 or benzyl substituent on the other nitrogen atom, or 

(b) in the formula (A-2), R 7 is a hydrogen atom; a C r C 4 alkyl group; a C r C 4 alkyl group being substituted by a 
C r C 4 alkoxy or C^C 4 alkoxycarbonyl group; a C r C 4 alkoxy group; a C r C 4 alkoxy carbonyl group; or a phenyl 
group being optionally substituted by 1 to 3 groups selected from the group consisting of a halogen atom, a C-,-C 4 
alkyl group, a C r C 4 alkoxy group and an amino group, or 

io (c) in the formula (A-3), R 8 is a hydrogen atom or a C r C 4 alkyl group, R 9 is a C r C 4 alkyl group or a C,-C 4 alkoxy 

group, and p is 0, 1 or 2, 

and R 1 , R 2 , R 3 , R 4 , R 5 and R 6 in the Ar are the same ones as those defined for the above-mentioned preferable 
compounds, and a pharmaceuticaily acceptable acid addition salt thereof. 

15 [0029] Further preferable compounds are compounds of the following formula (1-1 ) or the formula (l-V), and a phar- 
maceuticaily acceptable acid addition salt thereof. 



(i-i) 



p-r> 



wherein R 1 is a halogen atom, R 41 is a methyl group, an ethyl group, a propyl group, or an isopropyl group. A 1 is a 
group of the following formula (A 1 -1 ), (A 1 -2) or (A 1 -3): 

35 

-Z-N(Q 11 )(Q 21 ) (A 1 -1) 

(in which Z is -CO-, -CS- or -S0 2 -. Q 11 and Q 21 are the same or different and each a methyl group, an ethyl 
40 group, a propyl group, or an isopropyl group, or Q 11 is a hydrogen atom, and Q 21 is a cyclopentyl group, a cyclohexyl 
group, a cydoheptyl group, or a substituted or unsubstituted phenyl group (said substituents may be a halogen atom, 
a C r C 4 alkyl group or a C r C 4 alkoxy group), or Q 11 and Q 21 may combine together with the nitrogen atom to which 
they bond to form a pyrrolidine ring or a morpholine ring); 

45 

-CO-R 71 (A 1 -2) 

(in which R 71 is a hydrogen atom, a methyl group, an ethyl group, a propyl group, a methoxy group, an ethoxy 
group, a C r C 4 alkyl group being substituted by a methoxy, ethoxy, methoxycarbonyl, or ethoxy carbonyl group, or a 
50 substituted or unsubstituted phenyl group (said substituents may be 1 to 3 groups selected from a halogen atom, a 
C r C 4 alkyl group, a C r C 4 alkoxy group and an amino group); 

-(CH 2 )p'-CH(R 81 )-COR 91 (A 1 -3) 

55 

(in which p* is 0, 1 or 2, R 81 is a hydrogen atom, a methyl group, or an ethyl group, R 91 is a methyl group, an 
ethyl group, a methoxy group, or an ethoxy group). 

[0030] Especially preferable compounds are compounds of the following formula (I-2), or a pharmaceuticaily accept- 
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able acid addition salt thereof, 

R 82 
J 

R i i _.CONH-<^N-CH2-{^;N-(CH 2 )p.-CH-COR 92 
H 2 N 0R 

^un"d?ofC foLlg .ormu,a (1-3), 0, . pha-naceutol* aecap*,.*, add adcWon sa» aW. 

q12 

R l l^^v^CONH-^^^^ (1-3) 



_^conh-<^n-ch 2 -<^n-z 2 -nC o22 . d-4) 

XX 



H2W ~~ "OR 42 



*«* R" » » c»oH„e M o, a arc*, mm. R- » . -J. »- X*55. « 

acceptable acid addition salt thereof. 

4-amino-^h.or^ 
Example 84) 

[0032] Preferab.e examples of the compound of the formu.a (.-3) are the fol.owing compounds, and a pharmaceuti- 
cally acceptable acid addition salt thereof. 

boxamide (Compound of Example 52). 



8 



EP 1 076 055 B1 

[0033] Preferable examples of the compound of the formula (I-4) are the following compounds, and a pharmaceuti- 
cally acceptable acid addition salt thereof. 

4-amino-5-chloro-N-[1-(1-dimethylcarbamoyM (Com- 
pound of Example 1 ); 
4-aminc-5-chlorcKN-[1-[1 -(N-e^ 
(Compound of Example 4); 
4-amino-5-chloro-2-methoxy-N-[1-[1-(N-meth^ 
mide (Compound of Example 8); 

4-amincH5-chlorcKN-[1-(1-dimethylthioca^ (Com- 
pound of Example 10); 

4-amino-5-chlorcK2-methoxy-N-[1-^ (Com- 
pound of Example 12); 

4-amino-5-chloro-N-[1-(1 -dimethyl (Compound 
of Example 25); 

4-aminc~5-bromcHN-[1-(1-dimethylcarbamoyl-4-pi^^ (Com- 
pound of Example 26); 

4-aminch5-chloro-N-[1-(1-diethylcarbamoy^ (Compound of 

Example 27); 

4-amino-5-chloro-N-[1-(1-dimethylcarbamoy^ (Com- 
pound of Example 30); 

4-amino-5-bromo-2-methoxy-N-[1-[1-(1^ (Com- 
pound of Example 34); and 

4-amino-5-chloro-2-methoxy-N-[1-(1-ph (Compound 
of Example 37). 

[0034] Both R 41 and R 42 in the above formulae (I-2) and (I-4) are most preferably methyl groups. 
[0035] Preferable intermediate (II) and preferable intermediate (VIII) are ones corresponding to the preferable com- 
pounds of the desired final compounds (I). Thus, the examples of especially preferable intermediate (li) are the following 
compounds and an acid addition salt thereof. 

4-amino-5-chloro-2-methoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]benzamide; 
4-amino-5-bromo-2-methoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]benzamide; 
4-amino-5-chloro-2-ethoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]ben2amide; and 
4-amino-5-chloro-N-[1-(4-piperidinylm^ 

[0036] In addition, the examples of especially preferable intermediates (VIII) are the following compounds, and an 
acid addition salt thereof. 

4-amino-1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-piperidine; 
4-amino-1 -(1 -dimethylthiocarbamoyl-4-piperidinylmethyl)-piperidine; and 
4-amino-1-[1-(1-pyrrolidinecarbonyl)-4-piperidinylmethyl]-piperidine. 

[0037] The examples of the intermediate (VIII) being included within the present invention are, in addition to the 
above-mentioned preferable compounds, the following compounds and an acid addition salt thereof, as well as com- 
pounds disclosed in Examples hereinafter. 

4-amino-1 -(1 -diethylcarbamoyl-4-piperidinylinethyl)piperidine; and 
4-amino-1 -(1 -pheny lcarbamoyl-4-piperidinylmethy l)piperidine. 

BEST MODE FOR CARRING OUT THE INVENTION 

[0038] The compounds of the present invention may be prepared, for example, by the following processes. 
Process (a) 

[0039] The compound of the formula (I) wherein A is a group of the formula (A-1) may be prepared by reacting a 
compound of the formula (II) : 
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wherein Ar is the same as defined above, with a compound of the formula (III): 



10 



15 



20 



25 



30 



1 2 V 0«) 

X-Z-N(Q 1 )(Q 2 ) 



erable one is a chlorine atom. carried out in a solvent or wHhout a solvent. The 

TO0411 The reaction of the compound (II) wrth the compound (HI) « yarned out aromat|C 
TetsLd be selected according to the typeso^ 

hydrocarbons (e.g., benzene, toluene, xy tana). jTJSSe methyl ethyl ketone), ethyl acetate, ace- 

example, an alkali malal hydraxida (e.g.. ^^Tj^^SL (a* sodium bydrosea eatboaata. pa- 
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Chart 1 
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, . Deprotection 

-NH-^ ^N— L 2 ► L 1 — NH^ ^NH 




( D\ ) V Reduction 

Step 3 ^ 



M-CH 2 - 



O 3 



or 



ohc-(^Vl 3 (C2b ) 



Step 4 



Ar-COOH 



Step 5 



Ar-CONH— ^ ^N-CH 2 -^ ^N-L 3 ( F ) 



Deprotection 



Step 6 



(H) 



wherein L 1 , L 2 and L 3 are protecting groups, but L 1 and L 2 , and L 1 and L 3 are each a protecting group to be removed 
under different conditions, M is an alcoholic reactive ester residue, and Ar is the same as defined above. 
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Chart 2 



(G) 



Ar-COOH 



Step 1 



Ar-CQNH — ^ \— L 2 
(H) 



Deprotection 



Step 2 



>n / ^ 

Ar— CONtt— (, NH 



Ar — CON 




Step 3b 



(M) 



Reduction 



or 
OHC 




Ar— CON 



Step 4 



(F) 



Deprotection 



Step 5 



wherein Ar, L*. and M are the same as defined above. 

REMOVAL OF PROTECTING GROUPS: 

[0 04 5] -nCharti andChart 2 ,thepro t ec ti n gg roup„ 

able to easily be removed by hydrolysis or hydrogenoly S .sJhe^ trifluoroacetyl 
includes, for example, ethoxycarbony. group, methanesu.fony. 

group, benzyloxycarbonyl group, 3- or 4-chlorob enzytoqwwbonyi grou* J ^ d b n d olysis inc ludes. 
group p-toluenesulfonyl group, etc., and the protecting group being ^able Hto be remo y y a 
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example, inorganic acids (e.g., hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid), and organic acids 
(e.g., formic acid, acetic acid, trifluoroacetic acid, p-toluenesulfonic acid, methanesulfonic acid). The base includes, 
for example, an alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), and an alkali metal carbonate 
(e.g., sodium carbonate, potassium carbonate). The reaction is usually carried out at a temperature from about 0°C 
5 to 150°C. 

[0047] The removal of protecting group by hydrogenolysis is carried out by a conventional method, for example, by 
reacting in the presence of a catalyst (e.g., palladium-on-carbon, Raney-nickei, etc.), and hydrogen gas or a hydrogen 
donor (e.g., ammonium formate, cyclohexene, etc.) in a suitable solvent. The solvent includes, for example, alcohols 
(e.g., ethanol, methanol), water, acetic acid, dioxane, tetrahydrofuran, ethyl acetate, and dimethylformamide. The re- 
10 action is usually carried out at a temperature from about 0°C to about 80°C, under atmospheric pressure or under 
pressure. 

[0048] On the other hand, the protecting group represented by L 1 may be the same ones as those exemplified as 
the protecting group for L 2 and L 3 , but L 1 and L 2 should be ones removed under different conditions, and L 1 and L 3 
should also be ones removed under different conditions. 

15 

REDUCTION: 

[0049] The reduction reactions of Step 3 in Chart 1 , and of Step 4 of Chart 2 are carried out by using a suitable 
reducing agent. That is, the reducing agent used in the present invention includes, for example, diborane, lithium 

20 aluminum hydride, an alkoxy-complex thereof, or a transition metal salt thereof, and sodium borohyride being added 
thereto aluminum chloride, boron trifluoride, phosphorus oxychloride or carboxylic acid (e.g., acetic acid, trifluoroacetic 
acid). The reduction reaction is carried out in a solvent such as ethers (e.g., diethyl ether, tetrahydrofuran, dimethox- 
yethane, dioxane, diglyme), toluene, chloroform, and methylene chloride, which should be selected according to the 
kinds of the reducing agent to be used. The reaction temperature may vary according to the kinds of the reducing agent 

25 to be used, but it is usually in the range of about 0°C to about 160°C, preferably in the range of about 10°C to 80°C. 

ALKYLATION REACTION: 

[0050] The alkylation reactions using the compound of the formula C 2a of Step 2b in Chart 1 , and of Step 3b in Chart 
30 2, are carried out in a solvent or without a solvent. The solvent should be selected according to the kinds of the starting 
compounds to be used, and includes, for example, aromatic hydrocarbons (e.g., benzene, toluene, xylene), ethers (e. 
g., diethyl ether, tetrahydrofuran, dioxane), halogenated hydrocarbons (e.g., methylene chloride, chloroform), alcohols 
(e.g., ethanol, isopropanol), ketones (e.g., acetone, methyl ethyl ketone), ethyl acetate, acetonitrile, dimethylforma- 
mide, dimethylsulfoxide, ethylene glycol, and these solvents may be used alone or in the form of a mixture of two or 
35 more solvents. 

[0051] The reaction is carried out in the presence of a base, if necessary. The base includes, for example, an alkali 
metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), an alkali metal carbonate (e.g., sodium carbonate, 
potassium carbonate), an alkali metal hydrogen carbonate (e.g., sodium hydrogen carbonate, potassium hydrogen 
carbonate), and organic bases (e.g., triethylamine, tributylamine, diisopropylethylamine, N-methylmorpholine), but an 
40 excess amount of amine which is a substrate for alkylation reaction may be used instead of a base. 

[0052] The alcoholic reactive ester residue represented by M may be a halogen atom (e.g., chlorine, bromine, iodine), 
a lower alkylsufonyloxy group (e.g., methanesulfonyloxy), and an arylsulfonyloxy group (e.g., benzenesulfonyloxy, p- 
toluenesulfonyloxy), and a halogen atom, especially a chlorine atom, or methanesulfonyloxy and p-toluenesulfonyloxy 
are more preferable. 

45 [0053] When M is a chlorine atom or a bromine atom, then the reaction can smoothly proceed by addition of an alkali 
metal iodide such as sodium iodide, potassium iodide. The reaction temperature varies according to the kinds of the 
starting compounds to be used, but it is usually in the range of about 0°C to about 200°C, preferably in the range of 
about 20°C to about 150°C. 

[0054] Besides, the reductive alkylation reactions using the compound of the formula C 2b of Step 2b in Chart 1 and 
so of Step 3b in Chart 2 are carried out by catalytic reduction using platinum dioxide as a catalyst in the presence of a 
catalytic amount of an acid, or in the presence of a borane complex (e.g., pyridine borane, triethyl borane) or sodium 
cyanoborohydride. The solvent is the same as those defined for the above-mentioned alkylation reaction using the 
compound of the formula C 2a . The acid may be p-toluenesulfonic acid, etc. The reaction is usually carried out at a 
temperature from about 0°C to about 100°C, preferably at a temperature from about 20°C to about 80°C. 

55 

AMIDATION REACTION: 

[0055] The amidation reactions of Step 2a and Step 5 in Chart 1, and of Step 1 and Step 3a in Chart 2 are carried 
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by a conventional method. 
Process (b) 

100571 The compound of the formula (I) wherein A is a group of the formula (A-1), is a hydrogen atom, and Z is 
-CO- or CS- may be prepared by reacting a compound of the formula (II): 



Ar^ONH-(^N— CH 2 -^J 



NH TO 



wherein Ar is the same as defined above, with a compound of the formula (IVa) or (IVb): 



C^C-N-Q 23 ° Va) 



S^N-Q 23 <' Vb) 



^SISKSS*. <*) «d „Vb) are — , ones. . m., t. P^red * a 

conventional method. 

Process (c) 

[0060] The compound of the formula (I) wherein A is a group of the formula (A-1). and Z is -CO- is prepared by 
reacting a compound of the formula (V): 



A^-CONH-^^N-CHs-^^N— CO— 



(V) 



wherein L* is a leaving group, and Ar is the same as defined above, with a compound of the formula (VI): 



HN(Q 1 )(Q 2 ) ^ 



^^^^^^ 
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chloroethy! chlorocarbonate, norborun-5-ene-2,3-dicarboxyimidyl chlorocarbonate, etc., in the presence of a base. The 
reaction is carried out in the same solvent under the same reaction conditions as those defined for Process (a). 
[0063] The compound of the formula (I) wherein Z is -CO- may also be prepared by reacting a chloromethylcarbamate 
compound, which is obtained by reacting chloromethyl chlorocarbonate with the compound of the formula (VI) according 
5 to the method disclosed in Synth. Commun., 1996, 26, 4253, with the compound of the formula (II) in the same manner 
as in the preparation of the compound (V) as mentioned above. In this reaction, an alcohol such as ethanol can be 
used as a solvent, and the detailed procedures thereof are explained in Example 37 as described below. 

Process (d) 

10 

[0064] The compound of the formula (I) is prepared by reacting a compound of the formula (VII): 



15 

wherein Ar is the same as defined above, or a reactive derivative thereof, with a compound of the formula (VIII): 



wherein A is the same as defined above. 

[0065] The reactive derivative of the compound (VII) includes, for example, a lower alkyl ester (especially, a methyl 
25 ester), an active ester, an acid anhydride, and an acid halide (especially, an acid chloride). The active ester includes, 
for example, p-nitrophenyl ester, pentachlorophenyl ester, pentafluorophenyl ester, N-hydroxysuccinimide ester, N- 
hydroxyphthalimide ester, 1-hydroxybenzotriazole ester, 8-hydroxy-quinoline ester, and 2-hydroxyphenyl ester. The 
acid anhydride includes, for example, a symmetric acid anhydride and a mixed acid anhydride. The mixed acid anhy- 
dride includes, for example, a mixed acid anhydride with an alkyl chlorocarbonate such as ethyl chlorocarbonate and 
30 tsobutyl chlorocarbonate, a mixed acid anhydride with an aralkyl chlorocarbonate such as benzyl chlorocarbonate, a 
mixed acid anhydride with an aryi chlorocarbonate such as phenyl chlorocarbonate, and a mixed acid anhydride with 
an alkanoic acid such as isovaleric acid and pivaiic acid. 

[0066] When the compound (VII) per se is used, the reaction can be carried out in the presence of a condensing 
agent such as 1,3-dicyclohexylcarbodiimide, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, N,N'-car- 

35 bonyldiimidazole, benzotriazol-1-yloxy-tris (dimethylamino)phosphonium • hexafluorophosphate, N.N-carbonyl-disuc- 
cinimide, 1-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline, diphenylphosphoryl azide, and propanephosphonic anhy- 
dride. When 1,3-dicyclohexylcarbodiimide or 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride is used as 
a condensing agent, N-hydroxysuccinimide, 1-hydroxybenzotriazole, 3-hydroxy-1 ,2 f 3-benzotriazin-4(3H)-one, or N- 
hydroxy-5-norbornen-2,3-dicarboxyimide may be added into the reaction system. 

<o [0067] The reaction of the compound (VII) or a reactive derivative thereof with the compound (VIII) is carried out in 
a solvent or without a solvent. The solvent varies according to the kinds of the starting compounds, etc., and includes, 
for example, aromatic hydrocarbons (e.g., benzene, toluene, xylene), ethers (e.g., diethyl ether, tetrahydrofuran, diox- 
ane), halogenated hydrocarbons (e.g., methylene chloride, chloroform), ketones (e.g., acetone, methyl ethyl ketone), 
ethyl acetate, acetonitrile, dimethylformamide, dimethylsulfoxide, and these solvents may be used alone, or in the form 

45 of a mixture of two or more solvents. 

[0068] The reaction may optionally be carried out in the presence of a base, if necessary. The base includes, for 
example, an alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), an alkali metal carbonate (e.g., 
sodium carbonate, potassium carbonate), an alkali metal hydrogen carbonate (e.g., sodium hydrogen carbonate, po- 
tassium hydrogen carbonate), and organic bases (e.g., triethylamine, tributylamine, diisopropylethylamine, N-methyl- 

50 morpholine), but an excess amount of the compound (VIII) may be used instead of a base. 

[0069] The reaction temperature varies according to the kinds of the starting compounds, but it is usually in the range 

of about -30°C to about 200°C, preferably in the range of about - 10°C to about 150°C. 

[0070] The compound (VIII) is prepared by the process as shown in Chart 3 as described below. 



Ar-COOH 



(VII) 



20 
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10 



Chart 3 



x ~ a - L i -NfrO HcHsf- cy A 

Step 2 N — ' — 



Deprotection ^ 



Step 3 



is wherein L». X and A are the same as d ^ ned ^ as jn Rrocess (a) , and step 1 and Step 3 in Charts are 
Process (e) 

pound of the formula (II): 

at-conh-Q^c^-^Qnh CD 

; defined above, with a compound of the formula (A-2'): 



30 wherein Ar is the same as < 



72 (A-2*) 
HO-CO-R 7 



35 



40 



45 



[0073] The reaction of the compound (A-2 ) or a reactive oen 

solvent or without a solvent. s as tnoS e defined for Process (d). 

[0074] The reactive derivative of the compound (A-2 ) may be ahe sa ^ ^ ^ Qf ^ ^ 

Lides, when the compound (A-2 I per se is used. JJJ^^J^n. solven ts as those defined for Pmcess 
condensing agents as mentioned .n f^<2^£^ con ** l ^ to be used. The reaction ,s also earned 



50 Process (f) 



process u; ^ mH 

of the formula (II): 



55 
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Ar— CONH 




N— CH 2 " 




(U) 



5 



wherein Ar is the same as defined above, with a compound of the formula (A-3 f ): 



M-(CH 2 )p-CH(R°)-COR 



,9 



(A-3') 



10 



wherein M is an alcoholic reactive ester residue as mentioned above, and R 8 , R 9 and p are the same as defined above, 
or with a compound of the formula (A-3 W ): 



wherein p' is 1, 2, 3 or 4, and R 8 and R 9 are the same as defined above. 

[0077] The reaction of the compound (II) with the compound (A-3 f ) is carried out in a solvent or without a solvent. 
The solvent should be selected according to the kinds of the starting compounds to be used, and includes, for example, 
aromatic hydrocarbons (e.g., benzene, toluene, xylene), ethers (e.g., diethyl ether, tetrahydrofuran, dioxane), halogen- 
ated hydrocarbons (e.g., methylene chloride, chloroform), alcohols (e.g., ethanol, isopropanol), ketones (e.g., acetone, 
methyl ethyl ketone), ethyl acetate, acetonitrile, dimethylformamide, dimethylsulfoxide, and ethylene glycol, and these 
solvents may be used alone, or in the form of a mixture of two or more solvents. 

[0078] The reaction is also carried out in the presence of a base, if necessary. The base includes, for example, an 
alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide), an alkali metal carbonate (e.g., sodium carbon- 
ate, potassium carbonate), an alkali metal hydrogen carbonate (e.g., sodium hydrogen carbonate, potassium hydrogen 
carbonate), and organic bases (e.g., triethylamine, tributylamine, diisopropylethylamine, N-methylmorpholine), but an 
excess amount of the compound (II) may be used instead of a base. When M is a chlorine atom or a bromine atom, 
the reaction can smoothly proceed by addition of an alkali metal iodide such as sodium iodide, potassium iodide. The 
reaction temperature varies according to the kinds of the starting compounds to be used, but it is usually in the range 
of about 0°C to about 200°C, preferably in the range of about 80°C to about 150°C. 

[0079] The reaction of the compound (II) with the compound (A-3") is carried out in a solvent or without a solvent. 
The solvent should be selected according to the kinds of the starting compounds to be used, and may be the same as 
those mentioned above. 

[0080] The reaction is carried out in the presence of a borane complex (e.g., pyridine borane, triethylamine borane), 
or sodium cyanoborohydride, or a catalyst such as platinum oxide under hydrogen atmosphere, and if necessary, in 
the presence of a catalytic amount of an acid such as p-toluenesulfonic acid, etc. The reaction temperature varies 
according to the kinds of the starting compounds to be used, but it is usually in the range of about 0°C to about 100°C, 
preferably in the range of about 20°C to about 180°C. 

[0081] Moreover, an iminium salt compound, which is produced during the reaction of the compound (II) with the 
compound (A-3"), can be collected, and can be reduced by the above-mentioned method. 

[0082] The compound (A-3') and the compound (A-3") may be commercially available ones, or can be prepared by 
a conventional method. 

[0083] In addition, the compounds of the present invention can also be prepared by the following processes as well. 
[0084] The compound of the formula (I) wherein A is a formyl group is prepared by a conventional formylization of 
the compound (II), and the detailed procedures thereof are explained in Example 79 as described below. 
[0085] The desired compounds obtained in the above Processes can be isolated and purified by a conventional 
method such as chromatography, recrystallization, re-precipitation, etc. 

[0086] The compound (I) can be obtained either in the form of a free base or in the form of an acid addition salt 
thereof, according to the kinds of starting compounds and reaction conditions. The acid addition salt can be converted 
into a free base by a conventional method, for example, by treating it with a base such as alkali metal carbonate, an 
alkali metal hydroxide. On the other hand, the compound (I) in the form of a free base can be converted into an acid 
addition salt thereof by treating with various acids in a conventional manner. 

[0087] The pharmacological activities of the present compounds are explained by the following pharmacological 
experiments on the representative compounds of the present invention. 
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Experiment 1: 

Binding assay on serotonin 4 (5-HT 4 ) receptors 

[0088] 5-HT 4 receptor binding assays and the preparation of receptor membrane °* 
according to a modified method of the method of Grossman et al. Bntish J. Pharmacol 1993 109 618-624 k 
?0W91 SW-Hartley guinea pigs weighing 300^00 g were decapitated, and the brain thereof was 
ou and SSSZ was dissected. Tb the tissue thus obtained was added 1 5-times 

pH7 4 4*C), homogenized in a Teflon homogenizes and centrifuged at 48,000 x g at 4-C far 16 ^^J^^Se 
was suspended in the same Hepes buffer in a voiume of 1 ml per 30 mg of the wet tissues to give receptor membrane 

SSSTln the assay tubes, the Hepes buffer (50 mM. P H 7.4, 4°C, 1 ml) containing 0.1 nM p H ]-GR11 3808 (chemical 
2 f1 ^ Lmethylindole^rboxylate), and the receptor mem- 

terminated by rapid vacuum filtration and washing (3 X 4 ml) with ice-cold 50 mM Tns-HCi buffer IP H J^™ 9 
Za tmtn GF/B finer paper using a Brande. cell harvester. Prior to the filtration, the filter to ^J^^ j gJ^ 
a01 % solution of polyethylenimine for one hour. The radioactivity on the filter was determined with by ACS4I scntil 

fcT^ by inhibitory rate of the test compound against the specific MqM 

by subtracting the non-specific binding from the total P H]-GR113808 binding. The results are shown in Table 1 . 

Table 1 __ 



Test Comp. 

2 
3 
4 
5 
8 
10 
11 
12 
13 
16 
18 
19 
20 
21 
25 
26 
27 
30 
32 
33 
34 
37 
38 
39 



Binding studies of serotonin 4 (5-HT 4 ) receptors 
I C 50 (nM) 

11.9 
11.9 
15.5 
11.9 
7.6 
6.3 
8.0 
6.8 
8.7 
19.1 
14.2 
3.3 
2.7 
1.3 
2.4 
4.2 
11.5 
4.4 
4.3 
3.2 
2.3 
8.9 
1.1 
1.6 
2.3 



Test Comp I 


IC 50 (nM) 


42 I 


~ _ ~ 6.4 


47 | 


1.6 


49 


4.4 


51 


1.9 


52 


0.36 


53 


9.8 


60 


3.9 


61 


4.6 


62** 


1.4 


63 


20.7 


69 


18.0 


72** 


, 6.8 


73 


4.2 


74** 


9.0 


81 


7.7 


84 


14.2 


85 


18.2 


86 


8.3 


87 


11.9 



88 
89 
92 
98 
99 
100 



7.2 
6.5 
4.1 
12.5 
3.9 
1.0 



= The compound of Exa mple 1 (fumarate) (hereinafter, the test compound numbers mean fumarates of the compounds of the corresponding Ex- 
amples except for the numbers marked by **) 

-: Free bases of the compound of the corresponding Examples Comp. A: Cisapride 
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Table 1 (continued) 



Binding studies of serotonin 4 (5-HT 4 ) receptors 


Test Comp. 


ICsq (nM) 


Test Comp 


IC 50 (nM) 


40 


1.7 


Comp. A 


23.0 



Experiment 2: 



10 Assay on evacuation in mice 

[0092] Male mice of Std-ddY strain weighing 25-30 g were used. Free access to food and water was allowed up to 
the beginning of the procedure. 

[0093] The mice (each group: five mice) were placed in a mesh bottom cage for fasting, and they were allowed for 
15 acclimation to new environment for about one hour prior to the start of the experiment. A test compound, which was 
previously suspended in the 0.5 % tragacanth solution, was administered orally to the mice at a dose of 1 mg/kg. The 
fecal pellets were counted and collected at 30, 60 and 120 minutes after the treatment of a test compound, and weighed. 
[0094] The statistical judgment of efficacy was carried out between the control group and the treated group, and 
determined by Dunnett's test. 

20 

— : Inactive 

+: Moderately stimulated (P<0.05) 
+ +: Markedly stimulated (p<0.01) 



25 

Table 2 



35 



Assay on evacuation in mice 


Test Comp. 


Effect 


Test Comp. 


Effect 


1* 


++ 


30 


++ 


2 


+ 


32 


+ 


4 


++ 


34 


++ 


8 


++ 


37 


++ 


10 


++ 


52 


++ 


12 


++ 


64 


+ 


18 


++ 


75 


++ 


19 


++ 


76 


++ 


20 


++ 


77 


++ 


21 


++ 


79 


+ 


25** 


++ 


81 


++ 


26 


+ 


86** 


++ 


27 


++ 


90 


+ i 



*: The compound of Example 1 (fumarate) (hereinafter, the test compound numbers mean a fumarate of the compound of the corresponding Examples 
except for the numbers marked with **) 

**: Free bases of the compound of the corresponding Examples 



Experiment 3 : 
50 Acute Toxicity 



[0095] Male mice of Std-ddY strain weighing 25-30 g were used in a group of 5 animals. A test compound was 
suspended in physiological saline solution or 1 % lactose solution and administered intravenously to the mice. Then, 
the lethality of the mice was observed for 7 days after the treatment, and 50 % lethal dose (LD 50 ) was determined. The 
LD 50 doses of the compounds of Examples 1, 10, 12, 18, 20, 21, 25 and 26 were all more than 100 mg/kg. 
[0096] As is shown in the results of the above pharmacological experiments, the compounds of the present invention 
and a pharmaceutical^ acceptable acid addition salt thereof show a potent affinity for 5-HT 4 receptors, therefore, they 
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are usefu, as a 5-HT 4 receptor agonist in the prophylaxis or 

the .ack of the stimulation of the 5-HT 4 receptors For ^ m ^'^^^ < ^^ 6f gastrointestinal dis- 
maceutically acceptab.e acid addition salt hereof can be .used , ^p^kM t^tinen g ^ 
eases, such as irritable bowel syndrome, flaccid constipation, habrtua "^^^Tte compounds of the present 
constipation induced by morphine, a psychotiopic). ^ °^ treatment 

invention and a pharmaceutical^ acceptable acid addition sail neu Ls. paralytic ileus after 
of gastrointestinal diseases such as acute or chrome gastnts, "^"^StoT^ well as in the prophylaxis or 
suU senile ileus. post f « 

treatment of anorexia, nausea, vomiting, abdominal tu mess, upp ' diseases gaslric or duodenal ulcer, scle- 

eructation which are accompanied by the above and a pharmaceutically accept- 

roderma. diabetes, biliary duct disorder, etc. The '^^^^^^^ nervous disorders such as 
able acid addition salt thereof are further useful in the P«>PW"» °£^a^d> as dysuria accompanied by 
schizophrenia, depression, disturbance of ^-^^T^ ^^Z ^ a pharmaceutical^ 

^ 0 te k Sounds ( ,)ofthe P resentinven«ona 

usually administered in the form of a pharmaceutical preparaton^h Ch is prepared oy m g ntfonal 
ceutically acceptab.e carrier or diluent. The f^^^^^^Z^^le present invention, 
ones being usually used in the pharmaceutical fieW ^ and do ^^T^ ^ 0 ~Xple, lactose inositol, glucose. 
Suitable examples of the pharmaceutically acceptable earner or d ; u ?"^ re '^ e s X u ^ m ' nesium meta silicate alu- 
mannitol. dextran. sorbitol, cyclodextrin. starch, partly ^^^^^^^^^ starch, ctfd- 
minate. synthetic aluminum silicate, crystalline ; cell J^jM-gJ^ cellu- 
um carboxylmethylcellulose. ion exchange resin, ^^^•^^^' i L m{[d o nB , polyvinyl alcohol, 
lose, low substituted hydroxypropyl cellulose. W rox y^ me,t ^^ bentonite. veegum. 

acinic acid, sodium alginate, light anhydrous silicic a«d. magnesium J^J^^^n fatty acid ester, 
carboxyvinyl polymer, titanium oxide, sorbitan fatty ^^^^T^Z^^^^ 

S^Crmr^Uaration is. for example, tablets. ^^T^^^Z^ 
Section preparations, suppositories, nasal drops ^P^J^ t SnUon may be disLved or 
by a conventional method. In the preparation of hquids the "^^^^ may be coated by a conven- 
suspended in water or a suitable other solver,, ^"^'"^ invention in water. 

zszx a^^z^^^ - — * * a — 

agent or a preservative may be added thereto. invention or a pharmaceutically acceptable 

contain other therapeutically effective compounds as well Reference Examples and Examples. 

^"rht folta »n g ™» * used W ,he Wto-n, Refcnc Examples ana E*„np,. 8 in on» » 

simplify the description. 



[Substituents] 


Me 


Methyl group 




Et 


Ethyl group 




Pr 


Propyl group 
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(continued) * 



[Substituents] 


iPr 


Isopropyl group 


Bu 


Butyl group 


iBu 


Isobutyl group 


tBu 


t-Butyl group 


Ph 


Phenyl group 



10 



[Solvent for recrystallization] 



CF 


Chloroform 


E 


Ethanol 


EA 


Ethyl acetate 


HX 


n-Hexane 


M 


Methanol 


MEK 


Methyl ethyl ketone 


T 


Toluene 



[NMR] 


s 


Singlet 


d 


Doublet 


t 


Triplet 


m 


Multiplet 


brs 


Broad singlet 


J 


Coupling constant 



Reference Example 1 

Preparation of 1 -[(1 -benzyloxycarbonyl)-4-piperidtnylmethy l]-4-(t-butoxycarbonylamino)piperidine: 
[0104] 



(1 ) To a solution of 4-amino-1-benzylpiperidine (95 g) in chloroform (600 ml) is added dropwise a solution of di-t- 
butyl bicarbonate (109 g) in chloroform (600 ml) under ice-cooling. The mixture is stirred at room temperature for 
5 hours, and washed twice with water, and washed with a saturated aqueous sodium chloride solution. The solution 
is dried over anhydrous magnesium sulfate, and the solvent is evaporated under reduced pressure. To the residue 
thus obtained is added petroleum ether, and the insoluble solid is collected by filtration, and dried to give 1-benzyl- 
4-(t-butoxycarbonylamino)piperidine (136 g) as a solid. 

(2) To a solution of the above product (70 g) and ethanol (600 ml) is added 10 % palladium-on-carbon (5 g), and 
the mixture is hydrogenated at 40°C under atmospheric pressure. After a theoretical amount of hydrogen is con- 
sumed, the catalyst is removed by filtration, and the filtrate is concentrated under reduced pressure to remove the 
ethanol to give 4-(t-butoxycarbonylamino)piperidine (48.6 g) as a solid. 

M.p. 155-158°C 

(3) To a solution of 1-benzyloxycarbonyl-4-piperidinecarboxylic acid (26 g) in methylene chloride (200 ml) is added 
dropwise thionyl chloride (14.4 ml) at room temperature. The mixture is heated under reflux for one hour, and the 
solvent and the excess amount of thionyl chloride are removed under reduced pressure. To the residue is added 
methylene chloride (400 ml), and thereto is added a mixture of the above obtained 4-(t-butoxycarbonylamino) 
piperidine (20 g) and triethylamine (27 ml) under ice-cooling. The mixture is stirred at room temperature for 4 hours, 
and washed successively with water, a 10 % aqueous citric acid solution, water, a saturated aqueous sodium 
hydrogen carbonate solution, and a saturated aqueous sodium chloride solution, and dried over anhydrous mag- 
nesium sulfate. The solvent is evaporated under reduced pressure to give 1-(1-benzyloxycarbonyl-4-piperidinyl- 
carbonyl)-4-(t-butoxycarbonylamino)piperidine (39 g) as a solid. 
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(4) Jo ^Vs^Z^™Z ^nydrefuran 070 is added dropwise a 1M jJMJn- 
£rln '.35SS« complex in tetrahydrofuran (100 ml) under ice-cooling, and the mixture ,s st.rred I at room 
Mature 1bM3 hours. To the reaction mixture is added dropwise methanol (100 ml), and the mixture * heated 
und? eflux for one ^ The solvent is evaporated under reduced pressure, and the resulting res.due 
in eLTaStSe The solution is washed successively with water, an aqueous sodium hydrox,de solufon. and a 
^T—^e solu«on, and dried over anhydrous sodium sulfate The 
under reduced pressure, and the residue is purified by silica gel flash column chromatography (eluent. ethyl ace 
tate) to give the desired compound (13 g) as a solid. 
M.p. 130-132°C (recrystallized from ethyl acetate) 

Reference Example 2 

Preparation of 4-amino-1-(1-benzyloxycarbonyl-4-piperidinylmethyl) piperidine: 

f0105] To a solution of 1-(1-benzyloxycarbonyl-4-piperidiny^ jj 
2h«nL no mh is added a 30 % solution of hydrochloric acid in ethanol (15 ml) under .ce-cool.ng. and the mixture is 

sti^ 

!SLrS> is basified with potassium carbonate and extracted with ^™ a ™*^«™?^ 
a saturated aqueous sodium chloride solution, dried over anhydrous magnes.um sulfate, and the solvent is evaporateo 

pies A-D. 
Example A 

Preparation of 4-amino-1-(1-dimethylcaxbamoyl-4-piperidinylmethyl)-piperidine: 



[0107] 



(1)ToasolutionofH1-benzyloxycarbonyl-4^^^ 

evTporeS under reduced pressure to give crude 4-(t-butoxycarbony.amino)-1-(4-p.pend,ny«me- 
SKSE proouctand dimethylcarbamoy, chloride are treated in a similar manner as Example 1 as described 

g) H T^^^ 



Examples A1 and A2 



[0108] The following compounds are prepared in a similar manner as in Example AH(2) anc . (3) 

responding carbamoyl or thiocarbamoyl chlorides are used instead of d.methylcarbamoyl chlonde ,n Example A«Z). 
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(Example A1 ) 

4-Amino-1-(1-dimemylthiocart5amoyl-4-piperidinylm 
5 (Example A2 ) 

4-Amino-1^1-pyrrolidinecarbonyM-piperidinylmethyl)piperidine 
Example A3 

10 

Preparation of 4-amino-1-(1-methylcarbamoyl-4-piperidinylmethyi)-piperidine: 
[0109] 

*s (1 ) To a solution of diphosgene (160 mg) in methylene chloride (20 ml) is added dropwise a solution of pentafluor- 

ophenol (290 mg) in methylene chloride (10 ml) under ice-cooling, and the mixture is stirred at room temperature 
for one hour. To the reaction solution is added dropwise a solution of 4-(t-butoxycarbonylamino)-1-(4^piperidinyl- 
methyl)piperidine (480 mg) and triethylamine (160 mg) in methylene chloride (10 ml) under ice-cooling, and the 
mixture is stirred at room temperature for 4 hours. The reaction mixture is washed with water and a saturated 

20 aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the solvent is evaporated under 

reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform: methanol = 30: 
1) to give 4-(t-butoxy<^rbonylamino)-1-(1-pe (740 mg). 

(2) To a solution of the above product (740 mg) in ethanol (10 ml) is added a 30 % solution of methylamine in 
ethanol (1.51 g), and the mixture is stirred at room temperature for 8 hours, and the solvent is evaporated under 

25 reduced pressure. The residue is dissolved in chloroform, and the solution is washed with water and a saturated 

aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the solvent is evaporated under 
reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform: methanol =10: 
1) to give 4-(t-butoxyc^rbonylamino)-1-(1-methylcarbamoyi-4-piperidinylmethyl)piperidine (460 mg). 

(3) The above product is treated in a similar manner as in Reference Example 2 to give the desired compound. 

30 

Example A4 

Preparation of 4-amino-1-(1-carbamoyl-4-piperidinylmethyl)piperidine: 

35 [0110] 

(1) To a solution of 4-(t-butoxycarbonylamino)-1-(4-piperidinylmethyl)piperidine (590 mg) in methylene chloride 
(30 ml) is added trimethylsilyl isocyanate (220 mg) under ice-cooling, and the mixture is stirred at room temperature 
for 8 hours. The reaction mixture is washed with water and a saturated aqueous sodium chloride solution, dried 

*o over anhydrous magnesium sulfate, and the solvent is evaporated under reduced pressure. The residue is purified 

by silica gel column chromatography (eluent; chloroform: methanol = 10:1) to give 4-(t-butoxycarbonylamino) - 
1-(1-carbamoyl-4-piperidinylmethyl)piperidine (540 mg). 

(2) The above product is treated in a similar manner as in Reference Example 2 to give the desired compound. 
45 Example A5 

Preparation of 4-amino-1-(1-methoxycarbonyl-4-piperidinylmethyl)-piperidine: 

[0111] The desired compound is obtained in a similar manner as in Example 1 as described below and Reference 
so Example 2 except that methyl chloroformate (= methyl chlorocarbonate) is used instead of dimethylcarbamoyl chloride 
in Example A-(2). 
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Example A6 

Preparation of 4-amino-1-(1-piperidinecarbonyM-piperidinylmethyl) piperidine: 
[0112] 



(1) Similar procedures as Example 1 are repeated except that phenyl ch.oroformate is used I insteac > °* 
carbamoyl chloride in Example M 2)togive4-(t-butoxy^ 

SrSimtr procedures as Example 55 are repeated except that the above product and piperidine are used I instead 
rolidine in Example 55 as described below, respectively, to give 4^t-butoxycarioonylam.noHK1^pen<»mecartK>. 
(^hfatJeTodS a similar manner as in Reference Example 2 to give the desired compound. 



Example A7 

Preparation of 4-amino-1-[1-(3-methoxypropionylH-Piperidinylmethyl)piperidine: 
[0113] 



(1) Similar procedures as Example 60 are repeated except that 4«-butoxycarbonylam,noM-(4^ 
p iperSne.and 3-methoxypropionic acid are used instead of 4-mettrcxybenzoic ac, ,n Example 60 as descnbed 
below to give 4-(t-butoxycarbonylamino)-H1-(3-methoxy P ropionylH-P'Pend l nylmethyl]p.pend.ne 

(2) The above product is treated in a similar manner as in Reference Example 2 to give the des.red compound. 

Examples A8-A10 

[0114] The following compounds are obtained in a similar manner as in Example 1 or 72 as desc r *ed betow and 
Reference Example 2 except that the corresponding starting compounds are used instead of d.methy.carbamoy. chlo- 
ride in Example A-(2). 

Example A8 ) 

4-Amino-1 -[1 -( 1 -morpholm 
(Example A9) 

4-Amino-1 -(1 -acetyl-4-piperidinylmethyl)piperidine 
(Example A10 ) 

4-Amlno-1-(1-dimethylsulfamoyl-4-piperidinylmethyl)piperidine 
Reference Example B 

Preparation of 4-amino-5-chloro.2-methoxy-N-[1.(4.piperidinylmethyl) 4-piperidinyl]benzamide: 
[0115] 

mTo1-(1-benzyloxycarbonyM- P iperid^ 9) is added a10% 

2^ iSSS acidin ethanol (60 ml) under ice-cooling, and the mixture 
for one hour and the solvent is evaporated under reduced pressure. To the residue ,s 
(100 ml), and then thereto are further added successively ^amino^hloro-2-me thoxy^ 

3^ hydrochloride (5.4 g), and triethylamine (27 ml) under "^^^ 

^Th^rml at room temperature for 3 hours. The reaction mixture is washed successively w th water a 
SC'ofa hydrogen carbonate solution, water, and a saturated aqueous sod.um chlondc , so»ut,on 
drtec over anhydrous magnesium sulfate, and the solvent is evaporated under reduced pressure. The residue is 



24 



EP 1 076 055 B1 



purified by silica gel flash column chromatography (eluent; chloroform:methanol = 20:1 ) to give 4-amino-N-[1-(1-ben- 
zyloxycarbonyl-4-piperidinytmethyl)-4-piperidinyl]-5^^ (10.2 g). 

(2) The above product is dissolved in chloroform (150 ml), and thereto are added anisole (19 ml), and methanesul- 
fonic acid (11.5 ml), and the mixture is heated under reflux for 3 hours. The reaction mixture is allowed to cool, 

5 and most of the chloroform is removed by decantation. The residue is dissolved in water and washed with chloro- 

form. The aqueous layer is basified with potassium carbonate and extracted with chloroform. The extract is washed 
with a saturated aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the solvent is 
evaporated under reduced pressure to give the crude desired compound, which is further treated with fumaric acid 
by a conventional method to give the difumarate of the desired compound. 

w M.p. 187-189°C (recrystallized from ethanol) 

1 H-NMR spectrum (CDCI 3 , 5 ppm): 1.00-1.17 (2H, m), 1.43-2.20 (12H, m), 2.53-2.67 (2H. m), 2.68-2.80 (2H, 
m), 3.02-3.1 0 (2H, m), 3.88 (3H, s, OCH 3 ), 3.99 (1 H, m), 4.39 (2H, s, NH 2 ). 6.29 (1 H, s. Ph-H), 7.64 (1 H, d. J=7.7Hz, 
CONH),8.10(1H, s, Ph-H) 

15 Reference Example C 

Preparation of 4-amincK5-chlorcHN41-(4-piperidinylmethylH^ 

[0116] 

20 

(1 ) Methyl 4-aceylamino-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxylate (11 .3 g), which is prepared by the meth- 
od disclosed in Synlett, 1993 , 269), is suspended in a mixture of methanol :water (1:1) (200 ml), and thereto is 
added dropwise a 2N aqueous sodium hydroxide solution (23 ml) under ice-cooling. The mixture is heated under 
reflux for 3 hours, and concentrated under reduced pressure to remove the methanol. To an aqueous solution of 

25 the residue is added a 2N aqueous hydrochloric acid solution, and the precipitated solid is collected by filtration, 

and dried to give 4-acetylamino-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxylic acid (10.5 g). 

(2) To a solution of the above product (4.6 g) in dimethylformamide (60 ml) is added N.N'-carbonyldiimidazole (2.9 
g), and the mixture is stirred at room temperature for 30 minutes. To the mixture is further added dropwise a solution 
of 4-amino-1-(1-benzyloxycarbonyl-4-piperidinylmethyl)piperidine (6.0 g) in dimethylformamide (30 ml), and the 

30 mixture is stirred overnight at room temperature. The mixture is concentrated to dryness under reduced pressure, 

and the residue is dissolved in chloroform, washed successively with water and a saturated aqueous sodium 
chloride solution, and dried over anhydrous magnesium sulfate. The solvent is evaporated under reduced pressure 
to give crude 4-acety1amino-N^1-(1-ben2tyloxycart>o^ 
robenzo[b]furan-7-carboxamide (11.3 g) as an oily product. 

35 (3) To a solution of the above product (11 .3 g) in methanol (52 ml) is added dropwise 1 N aqueous sodium hydroxide 

solution (54 ml) under ice-cooling, and the mixture is heated under reflux for 5 hours. The reaction mixture is 
concentrated to dryness under reduced pressure, and the residue is dissolved in chloroform, washed successively 
with water and a saturated aqueous sodium chloride solution, and dried over anhydrous magnesium sulfate. The 
solvent is evaporated under reduced pressure to give crude 4-amino-N-[1-(1-benzyloxycarbonyl-4-piperidinylme- 

40 thylH-piperidinyl]-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxamide (7.59 g) as an oily product. 

(4) The above product is treated in a similar manner as in Example B-(2) to give the desired compound. 

1 H-NMR spectrum (CDCI 3 , 5 ppm): 0.95-1 .20 (2H, m), 1 .42-2.20 (1 2H, m), 2.50-2.65 (2H, m), 2.68-2.82 (2H, 
m), 3.00-3.12 (4H, m), 3.97 (1H, m), 4.26 (2H, brs, NH 2 ), 4.77 (2H, t, J=8.1Hz). 7.25 (1H, d, J=7.8Hz, CONH), 
7.86 (1H,s, Ph-H) 

45 

Reference Example D 

Preparation of 4-amino-5-chloro-N-[1-(4-piperidinylme 
7-carboxamide: 

so 

[0117] 

(1 ) Similar procedures as Example C-(2) are repeated except that 4-amino-5-chloro-2,2-dimethyl-2,3-dihydroben- 
zo[b]furan-7-carboxylic acid is used instead of 4-acetylamino-5-chloro-2,3-dihydrobenzo[b]-furan-7-carboxcylic 

55 acid in Example C-(2) to give 4-amino-5-chloro-N-[1-(1-benzyloxycarbonyl-4-piperidinylmethyl)-4-piperidinyl]- 

2,2-dimethyl-2,3-dihydrobenzo[b]furan-7-carboxamide. 

(2) The above product is treated in a similar manner as in Example B-(2) to give the desired compound. 
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Example 1 

Preparation of 4-amino-5-chloro-N-[1^ 

[01 18] To a solution of 4-amino-5-chloro-2-methoxy-N-[1^ < 610 m 9) | n 

methylene chloride (30 ml) is added triethylamine (0.22 ml), and further thereto is added dimethylcarbamoyi chlonde 
(0 15 ml) under ice-cooling. The mixture is stirred at room temperature for 5 hours. The reaction mixture is washed 
with water and a saturated aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, and the solvent 
is evaporated under reduced pressure. The residue is purified by basic silica gel column chromatography (eluent; 
chloroform) to give the desired compound (720 mg) as white amorphous. 

M.p. 124-126°C (recrystallized from ethyl acetate-toluene) 
[0119] The above obtained desired compound (free base) is dissolved in ethanol, and thereto is added fumanc acid, 
and the precipitated white crystals are collected by filtration, and dried to give the fumarate of the desired compound. 

M.p. 223-225°C (recrystallized from ethanol) 

Examples 2-17 

[0120] Using various carbamoyl chlorides, thiocarbamoyl chorides or sulfamoyl chlorides instead of dimethylcar- 
bamoyl chloride, in Example 1, the following compounds as listed in Table 3 are obtained in a similar manner as in 
Example 1. 
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Table 3 



Ex. 


A 


Q 


M.p. (°C) 


Solv. for 
rccrystsu. 


2 


-CO-N(Et) a 


Fumarate 


164-166 


E 


3 


-CO-N(iPr) 2 


1 /2 Fumarate, 
1/2 EtOH 


192-194 


E 


4 


-CO-N(Me)Et 


Fumarate, 1/4 HjO 


205-207 


E 


5 


-CO-N(Me)Pr 


Fumarate, 1/4^0 


191-193 


E 


6 


-CO-N(Me)iPr 


Fumarate, 1/4 HjO 


206-208 


E 


7 


-CO-N(Me)CH2CH(Me) a 


Fumarate, 1/4 H^O 


190-192 


E 


8 


-CO-N(Me)Ph 


Fumarate 


171-173 


E 


9 


-CO-N(Ph) a 


Fumarate, 1/4 H^O 


163-165 


E 


10 


-CS-N(Me) 2 


Fumarate 


212-214 


E 


10a 


-CS-N(Me) a 




136-138 


MEK-T 


11 


-CS-N(Et) a 


Fumarate, 1/2 H a O 


171-173 


E 


12 


-C0*0 


TTiimarof-p 

f Uiilcti atC 




17 
C# 


12a 




1/4 HjO 


156-158 


EA-T 


13 


/ — \ 


Fumarate 


227-229 


E 


14 




Fumarate, 1/4 HjO, 
1/4 EtOH 


236-238 


E 


15 


~CCH^\-Me 


2 Fumarate, 1/4 HjO, 
1/4 EtOH 


204-206 


E 


16 


-SOaNfMeJa 


Fumarate 


215-217 


E 


17 




Fumarate 


225-227 


E 



Examples 18-23 

[0121] The following compounds as listed in Table 4 are obtained in a similar manner as in Example 1 except that 
4-amino-5^hlorc-N-[1-(4-piperidinyl^ and the corre- 

sponding various carbamoyl chlorides or thiocarbamdyl chlorides are used instead of 4-amino-5-chloro-2-meth- 
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OX y-N-ri-(4-piperidinylmethyl)-4-piperidinyl]benzamide and dimethylcarbamoyl chloride in Example 1. respectively. 
However, the compounds of Examples 22 and 23 are obtained in a similar manner as in Example C-(2) by using the 
corresponding starting compounds. 



Table 4 




Ex. 


A 


No. 




18 


-CO-N(Me) 2 


19 


-CO-N(Et) 2 


20 


-CS-N(Me) a 


20a 


-CS-N(Me) 3 


21 


-co-nQ) 


22 


-CO-NHj 


23 


-CO-NH(Me) 



M.p. (°C) 



Solv. for 
recrystal. 



Fumarate 
Fumarate 

1/2 Fumarate, MeOH 

Fumarate 

1 /2 Fumarate 

Fumarate. 1/4 H^O 



222-225 

172-174 

165-168 

179-180 

229-231 

205-207 

212-214 



E 

E 

M 
CF-EA 
M-E 
M-E 
M-E 



Example 24 

Preparation of 4-amino-5-chloro-N-[1 -(1 -dimethylthiocarbamoyl-4-piperidinylmethylH-P'Peridinyl]-2,2-dimethyl- 
2,3-dihydrobenzo[b]-furan-7-carboxamide: 

[01 22] The desiredcompound is obtained in a similarmanneras in Example 1 exceptthat4-amino-5-chloro-N-[1-(4-pip- 
eridinylmethylH-piperidinyl]-2,2-dimethyl-2,3-dihydrobenzo[b]furan-7-carboxamide and dimethylthiocarbamoyl ch o- 
ride are used instead of 4-amino-5-chloro-2-methoxy-N-[1-(4-piperidinylmethylH-piperidinyl]benzamide and dimeth- 
ylcarbamoyl chloride in Example 1 , respectively. . . . 
[0123] The desired compound (free base) thus obtained is dissolved in ethanol, and thereto is added fumanc acia, 
and the precipitated crystals are collected by filtration, and dried to give the fumarate of the desired compound. 
M.p. 193-195°C (recrystallized from ethanol) 



Example 25 

Preparation of 4-aminc-5-chloro-N-[1-(1-dimem^ 

[0124] Similar procedures of Example C-(2) are repeated except that 4-amino-5-chloro-2-ethoxybenzoic acid and 
4-amino-1-(1-dimethyl-carbamoyl-4-piperidinylmethyl)piperidine are used instead of 4-acetylammo-5-chloro-2,3-dihy- 
drobenzo[b]furan-7-carboxylic acid and 4-amino-1-(1-benzyloxycarbonyl-4-piperidinylmethyl)pipend.ne in Example 
C-(2), respectively, and the obtained compound is recrystallized from ethanol to give the 1/2 ethanolate of the desired 
compound. 

M p 207-209°C (recrystallized from ethanol) 
[0125] The desired compound (free base) thus obtained is dissolved in ethanol, and thereto is added fumanc acid, 
and the precipitated crystals are collected by filtration, and dried to give the fumarate • 1/4 hydrate of the desired 
compound. 

M.p. 203-205°C (recrystallized from ethanol) 
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Example 26 

Preparation of 4-amino-5-bromo-N-[1 -{1 Kiimethylcarbamoyl-4-piperidinylmethyl)-4-piperidm^ 

[0126] The desired compound is obtained in a similar manner as in Example C-(2) except that 4-amino-5-bromo- 
2-methoxybenzoic acid and 4-amino-1-(1-dimethylcarbamoyl-4-piperidinylmethyl)piperidine are used instead of 
4-acetylamino-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxylic acid and 4-amino-1-(1-benzyloxycarbony»-4-piperid*h 
nylmethyl)piperidine in Example C-(2), respectively. 

[0127] The desired compound thus obtained is dissolved in ethanol, and thereto is added fumaric acid, and the 
precipitated crystals are collected by filtration, and dried to give the fumarate of the desired compound as white crystals. 
M.p. 226-230°C (recrystallized from ethanol) 

Examples 27-36 

[0128] The compounds as listed in Table 5 are obtained in a similar manner as in Example C-(2) except that the 
corresponding starting compounds are used instead of 4-acetylamino-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxyiic 
acid and 4-amino-1-(1-benzyloxycarbonyl-4-piperidinylmethyl)piperidine in Example C-(2). 



Table 5 



H 2 



Q 



27 


Et 


Et 


Et 


1/2 Fumarate, I/2H2O, 
l/2EtOH 


154-157 


E 


27a 


Et 


Et 


Et 




164-165 


E 


28 


Pr 


Me 


Me 


Fumarate 


178-180 


E 


29 


Pr 


Et 


Et 


Fumarate, EtOH 


115-118 


E 


30 


iPr 


Me 


Me 


1/2 Fumarate, 1/4 HjO, 
EtOH 


202-205 


E 



31 iPr Et Et Fumarate, EtOH 114-117 E 

32 Et -(CH,U- Fumarate 211-213 E 
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(Example 33) 
4.Amino-5-chloro-NW 

1/2 hydrate: m.p. 210-212°C (recrystallized from ethanol) 

(Example 34) 

4-Amino-5-brom^ 

m.p. 221-225°C (recrystallized from ethanol) 
( Example 35) 

4-Amino-5-bromc>-N^ ' 1/2fumarate * 1/4 

ethanolate: m.p. 228-230°C (recrystallized from ethanol) 

(Example 36) 

4-Amino-5-bromc-2-me^ ' fwMZ 

206-208° C (recrystallized from ethanol) 

Example 37 

Preparation of 4 -aminc-5-chlon>2-.nethox^ 

[0129] To a solution of chloromethyl N-phenylcarbamate (220 mg), which is prepared ^^^^Jnt^ 
Svnth Commun., 1996, 26, 4253, in ethanol (20 ml) is added dropwise a solution of 4 - am,n ^ cnlo ^f h ^ 
a^N-[^ (910 ™g) in ethano. (10 ml) at roonr temperatu^ and ^e mix- 

ture is sti red at room temperature for 7 hours. The mixture is concentrated to dryness under reduced pressure _and 
tte resSue [ s dissolved in chloroform, washed with water and a saturated aqueous sodium chlonde soluton^dned 
?ve ^anhydrous magnesium sulfate, and the solvent is evaporated under reduced pressure. The res.due s fwnfied by 
X gel column chromatography (e.uent; ch.oroform:methanol = 30:1) to give the des.red compound (480 mg) as 

^""SJSLed compound (free base) (470 mg) thus obtained is dissolved in ethanoL and thereto M, .added 
"marie acid (110 mg), and the precipitated white crystals are collected by filtration, and dr.ed to g.ve the fumarate 
1/4 hydrate (530 mg) of the desired compound. 
M.p. 212-214°C (recrystallized from ethanol) 

Examples 38-51 

101311 The compounds as listed in Table 6 are obtained in a similar manner as in Example 37 except that _the cor- 
Seljonding chZmethy. N-substituted carbamates are used instead of ch.oromethy. N-pheny.carbamate ,n Exampie 
37. 
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Table 6 



CONH-^^N-GH2--^^-KX>-flH 
OCH 3 



Ex. 
No. 




O 




Solv. for 
recrystal. 


38 


Fh-4-Cl* 


Fumarate, I/4H2O 


213-215 


E 


39 


Ph-4-OMe 


Fumarate, 3/41^0 


188-190 


M-E 


40 


Ph-4-Me 


Pumarate, 1/2H20 


197-199 


E 


41 


Ph-4-COOEt 


Fumarate, 1 /4R2O 


214-216 


E 


42 


Pr 


Pumarate 


215-217. 


E 


43 


iPr 


Fumarate 


209-211 


E 


44 


Bu 


Fumarate 


211-213 


E 


45 


iBu 


Fumarate 


220-222 


E I 


46 


tBu 


Fumarate 


203-205 


E 


47 


CH^Ph 


Fumarate, 1/4H20 


197-199 


E 


48 


Cyclopropyl 


Fumarate 


213-215 


E 


49 


Cyclopentyl 


Fumarate 


214-216 


E 


50 


Cyclohexyl 


Fumarate 


211-213 


E 


51 


Cycloheptyi 


Fumarate 


193-195 


E 



Ph-4-Cl means 4-chlorophenyl group. 



Example 52 

Preparation of 4-amino-5-chIoro-N41-(1-phe^ 
furan-7-carboxamide: 

[0132] The fumarate of the desired compound is obtained in a similar manner as in Example 37 except that 4-amino- 
5-chloro-N-[1-(4-piperidinylmethy^ used instead of 4-amino- 

5-chloro-2-methoxy-N-[1-(4-piperidinylmethyl)-4-P»peridinyl]benzamide in Example 37. 
M.p. 213-215°C (recrystallized from ethanol) 
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Example 53 



10 



15 



Preparation of 4-amino^ 

m Toaso,utionof4-am.nc^^ 

Methylene chloride (30 ml) is added V ,s ^ aqueous sodium ch,onde 

room temperature for 1 5 hours. The <*^^™^^^^Zer reduced pressure. The residue 
solution.driedoveranhydrousmagnes.umsulfate.and h f ^' ve ™ ,' S r ^^ ethano , = 40 ;1) to give 4-amino-5-chlo- 
is purified by basic silica ge. column <*™ ato ^ 

ro V(1-camamoyM-pip^ and thereto is added fumaric ackl. 

SeSr^^ 



desired compound. 
M.p. 222-224°C (recrystallized from ethanol) 



Example 54 

Preparation of 4«minc-5«h.oro-^^ 

Ucyanate is used instead of trimethylsilyl isocyanate .n Example 53. 
M.p. 215-217"C (recrystallized from ethanol) 

Example 55 

Preparation of 4#i ^ W *«^ 
benzamide (the same of the compound of Example 12): 

,„,*, To «„^,^ r; ^^^»^ 
o) »Meh is prepared in the same manner as m Example 1 e ^ UM1 ****' ™ . , 10 hours . n*, mixture is 
&2£d0»l clLd.. is .deed pyrrotidine (3 ml), end |N , mtaure , ^ ^« . 'S,e seMon is washed ««» 
'concentrated to dryness under reduced ^o?e, ,nn^rmd 9 neelume U lle,e, and^solvemis 

SEE Co give the' desired <t^^t2K25E-. and thereto . edded turner* a* 

as white crystals. 

M.p. 223-225°C (recrystallized from ethanol) 

Example 56 

Preparation of 4 -amino-5-ch,oro^^ 
[0138] To4-amino-5.h,orc-2^^ 

mg). which is prepared in a similar manner as ,n ^J^^^^^ the mixture is heated at 1WC 
ySrbamoyl chloride, is added a 30 % so.ut.on ° f "f^^ pressure, and to the residue is 

for 8 hours in a sealed tube. The m.xture is concentrated to underre^ P n drjed Qver 

added chloroform. The so.ution is washed w ^ a ^^ is purified by silica ge. coiumn 

50 anhydrous magnesium sulfate, and concentre E he de sired compound (200 mg)as amorphous, 
chromatography (e.uent; *loroform:methano. - 20/.-* lOI) to g^ve me p ^ ^ ^ 

Static 

" / .^♦~.i.-*<=.H from pthanoO 



25 



30 



35 



40 



45 



pixaieu uiy&iaio «>v- — ^ 

M.p. 202-204°C (recrystallized from ethanol) 
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Example 57 

Preparation of 4-amincH5-chloro-2-hydroxy-N-[1-[1-(1-p^ 
benzamide: 

[0140] The fumarate of the desired compound is obtained in a similar manner as in Example 55 except that piperidine 
is used instead of pyrrolidine in Example 55. 

M.p. 210-212°C (recrystallized from ethanol) 

Example 58 

Preparation of 4-amino-5-chloro-N-[1 -(1 -dimethylcarbamoy l-4-piperidinylmethyl)-4-P«peridinyl]-2-hydroxybenzamide: 

[0141] The fumarate of the desired compound is obtained in a similar manner as in Example C-(2) except that 4-ami- 
no-5-chloro-2-hydroxy-benzoic acid and 4-amino-1-(1-dimethylcarbamoyl-4-piperidiny I methyl )-piperidine are used in- 
stead of 4-acetylamino-5-chloro-2,3-dihydroben2o[b]furan-7-carboxylic acid and 4-amino-1-(1 -benzyl oxycarbonyl- 
4-piperidinylmethyl)piperidine in Example C-(2), respectively. 
M.p. 211-213°C (recrystallized from ethanol) 

Example 59 

Preparation of 4-amino-5-chloro-2-hydroxy-N-[1 -[1 -(1 -pyrrolidinecarbonyl)-4-P«peridinylmethyl]-4-piperidinyl] 
benzamide: 

[0142] The fumarate • 1/4 hydrate of the desired compound is obtained in a similar manner as in Example C-{2) 
except that 4-amino-5-chloro-2-hydroxybenzoic acid and 4-amino-1 -[1 -(1 -pyrrolidinecarbonyl)-4-piperidinylmethyl]pip- 
eridine are used instead of 4-acetylamino-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxylic acid and 4-amino-1-(1-ben- 
zyloxycarbonyl-4-piperidinylmethyl)piperidine in Example C-(2), respectively. 
M.p. 209-21 1°C (recrystallized from ethanol-isopropanol) 

Example 60 

Preparation of 4-amino-5-chloro-2-methoxy-N-[1 -[1 -(4-methoxybenzoyl)-4*P»peri<jinylmethyl]-4-piperidinyl] 
benzamide: 

[0143] To a solution of 4-amino-5-chloro-2-methoxy-N-[1-(4-piperidinylm^ (610 mg) f 

4-methoxy benzoic acid (220 mg), and benzotriazol-l-yloxytris(dimethylamino) phosphonium • hexafluorophosphate 
(BOP reagent) (710 mg) in methylene chloride (30 ml) is added triethylamine (0.33 ml) at room temperature, and the 
mixture is stirred for 5 hours. The reaction mixture is washed with water, a saturated aqueous sodium hydrogen car- 
bonate solution, and a saturated aqueous sodium chloride solution, dried over anhydrous sodium sulfate, and the 
solvent is evaporated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; 
chlorofornrmethanol = 40:1 20: 1) to give the desired compound (650 mg) as yellow amorphous. 
[0144] The desired compound (free base) thus obtained is dissolved in ethanol, and thereto is added a solution of 
fumaric acid in ethanol, and the precipitated white crystals are collected by filtration, and dried to give the fumarate * 
monohydrate of the desired compound. 

M.p. 187-189°C (recrystallized from ethanol) 

Examples 61-71 

[0145] The compounds as listed in Table 7 are obtained in a similar manner as in Example 60 except that the various 
carboxylic acids are used instead of 4-methoxycarboxylic acid in Example 60. 
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Table 7 




O-R' 
Q 



Ex. 
No. 


R 7 


n 


M.p.(°C) 


Solv. for 
recrystal. 


61 


Ph-4-Me* 


Fumarate 


207-209 


E 


62 


Ph-2-OMe-4-NR2-5-Cl 


l/^O 


259-261 


M-E 


63 


-CH^OMe 


Fumarate 


209-211 


E 


64 


-(CH^-OMe 


Fumarate 


184-186 


E 


65 


-(CH 2 ) 2 -OH 


Fumarate 


213-215 


E 


66 


-(CH 2 ) 2 -0Et 


Fumarate 


194-196 


E 


67 


-(CH^-OEt 


Fumarate 


190-192 


E 


68 


-(CHJa-OPr 


Fumarate 


182-184 


E 


69 


■(C^-COOMe 


Fumarate 


201-203 


E 


70 


Et 


Fumarate 


230-232 


E 


71 


Pr - 


Fumarate 


222-224 


E_ 



Ph-4-Me means 4-methylphenyl group. 



Example 72 

Preparation of 4 -amino-N-[1-(1-be^ 

ltton of 4-am.no-S-ch^ 



a^etbyiamine^ 



[0146] To a solution 
and triethylamine (0.22 

is purified by silica gel column chromatography (eluent; chloroform, methanol - 20.1) to give me 
(610 mg). 

M.p. 114-116°C (recrystallized from ethanol) 
Examples 73-78 

[0147] The compounds as .isted in Table 8 are obtained in a similar 72 ^ "* 

acid chiorides or alkyl chloroformates are used instead of benzoyl chlonde .n Example 72. 
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Table 8 



5 c1 y^y CONH V^ I ^ H2 v^ N ^°~ r7 



10 


Ex. 
No. 


R 7 


Q 


M.p. (°C) 


Sohr. for 
recrystal. 




73 


Ph-4-Cl 


Fumarate, l/4HaO 


222-224 


E 


15 


74 


Ph-3,4,5-(OMe) 3 * 


1/4R,0 


198-200 


M-E 




75 


Me 


Fumarate 


229-231 


E 


20 


76 


-OMe 


Fumarate, 1/2H20 


233-235 


E 




77 


-OEt 


Fumarate 


220-222 


M-E 




78 


-COOEt 


Fumarate 


203-205 


E 



* : Ph-3,4,5-(OMe) 3 means 3,4,5-trimethoxyphenyl group. 



Example 79 

30 Preparation of 4-amino-5-chloro-N-[1 -(1 4ormyM-piperidinylmethylH-P^ 

[0148] To a solution of imidazole (330 mg) in dimethylformamide (0.74 ml) is added trimethylsilyl chloride (0.61 ml) 
at room temperature, and the mixture is stirred for 20 minutes. To the solution is added 4-amino-5-chloro-2-meth- 
oxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]-benzamide (610 mg), and the mixture is stirred at room temperature for 

35 24 hours. To the reaction mixture is added a small amount of water, and the mixture is concentrated to dryness under 
reduced pressure. To the residue is added water, and the mixture is extracted with chloroform. The organic layer is 
washed with a saturated aqueous sodium chloride solution, dried over anhydrous sodium sulfate, and the solvent is 
evaporated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform: 
methanol = 30:1 -» 20:1) to give the desired compound (200 mg) as amorphous. 

40 [0149] The desired compound (free base) thus obtained is dissolved in ethanol, and thereto is added a solution of 
fumaric acid in ethanol, and the precipitated crystals are collected by filtration, and dried to give the fumarate of the 
desired compound as white crystals. 

M.p. 206-208°C (recrystallized from ethanol) 

45 Example 80 

Preparation of 4-amino-5-chloro-2-methoxy-N-[1-[1-(4-^ 

[0150] The desired compound is obtained in a similar manner as in Example 60 except that 4-methoxybutyric acid, 
so which is prepared by the method disclosed in J. Org. Chem. 1 994, 59, 2253, is used instead of 4-methoxybenzoic acid 
in Example 60. 

[0151] The desired compound (free base) thus obtained is dissolved in ethanol, and thereto is added a solution of 
fumaric acid in ethanol, and the precipitated crystals are collected by filtration, and dried to give the fumarate of the 
desired compound. 
55 M.p. 200-202°C (recrystallized from ethanol) 
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Example 81 

Preparation 4-amino-5^hlo^ 

[0152] The desired compound is obtained in a similar manner as in Example C-{2) except that 4-ammo-&^toro- 
acid and 4-amino-1-[1-(3-methoxypropiony«H-piperidinylmethyl]pipend,ne are used mstead lof 
tacT^ acid and 4-amino-1-(1-benzyloxycarbony.-4-p.pend, 

$SF£^<2ZSi SS bST^s Stained is dissolved in ethanol, and thereto is added a solution of 
He aL?in lanol an'd the precipitated crystals are collected by filtration, and dried to give the fumarate • 1/2 
ethanolate of the desired compound. 

M.p. 175-177°C (recrystallized from ethanol) 

Example 82 

PreparafonofA-am^^ 
benzamide: 

[0154] Thedesiredcompoundisobtainedinasimilarmanne^^^ 

oxvbenzoic acid is used instead of 4-amino-5-chloro-2-ethoxybenzoic acid in Example 81 . 

S The desired compound (free base) thus obtained is dissolved in ethanol. and thereto .s added a so ufion of 
So act? in e'fnol Tnd the precipitated crystals are collected by filtration, and dried to give the fumarate of the 

desired compound. 

M.p. 207-209°C (recrystallized from ethanol) 

Example 83 

Preparation of 4 *minc-54>romo-2^ethoxv^ 

101561 The desired compound is obtained in the same manner as in Example C-(2) except that 4-amino-5^romo- 
r me ?hoxlbenzolc acW and 4-amino-1-(1-methoxycarbonyl-4-piperidinylmethyl)piperidine are used .nstead of 
4^^^2 ^6r^ n zo^7^^o acid and 4-amino-1-(1-benzy.oxycarbony.-4-p,pend,- 

^|)P^ js djssolved ,„ ethanol , and lneret0 is added a solution £ 

He 2 in ZSSZi the precipitated crystals are collected by filtration, and dried to give the fumarate of the 

desired compound. 

M.p. 233-235°C (recrystallized from ethanol) 

Example 84 

Preparation of 4-aminc-N^W1-(2-buta,K>n^y^ 

ra-1581 To a solution of 4.amino-5^hloro-2-methoxy-N-t1-(4-piperidinylmethylH-piperidinyl]benzamide (610 mg) in 
acetoLJ ( 3 rmTara added potassium carbonate (80 mg) and 3-ch.oro-2-butanone (220 mg). and the mnjure s 
heated under reflux for 16 hours, and concentrated to dryness under reduced pressure. The res.due ,s d.sso ved ,n 
J^^Twttoe mixture is washed with water and a saturated aqueous sodium chloride solufon. dr. ed 
dreufmagne fum VZ e and the solvent is evaporated under reduced pressure. The ■^^^^J 
clmn chromatography (eluent; chloroform:methanol = 15:1) to give the des.red compound (640 mg) as a yellow o.ly 

KSl L The desired compound (free base) thus obtained is dissolved in ethanol. and thereto is added a solufion of 
Jumaric acid in methane,, a'nd the precipitated c^sta.s are collected by filtration, and dried to give the d.fumarate • 1/4 
hydrate of the desired compound as white crystals. 

M.p. 268-270°C (recrystallized from methanol-ethanol) 

Examples 85-98 

[0160] The compounds as listed in Table 9 are obtained in a similar manner as in Example 84 except that various 
alkyl halide derivatives are used instead of 3-chloro-2-butanone in Example 84. 
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Table 9 



H 2 N^^OCH 3 



Ex. 
No. 


A 


Q 


m.p. ^ 


Solv. for 
recrystal. 


85 


-CHaCOMe 


3/2 Fumarate, 3/4 EtOH 


202-204 


M-E 


86 


-CHjCOEt 


3/2 Fumarate, 1/4 EtOH 


185-187 


E 


86a 


-CHaCOEt 


5/4 HjO 


97-100 


EA-HX 


87 


-CHaCOC(Me) 3 


2 Fumarate 


202-204 


E 


88 


-(CHJa-COMe 


2 Fumarate, 1 /4HaO 


163-165 


E 


89 


-(CHJa-COEt 


2 Fumarate 


195-197 


E 


90 


-CR,COOEt 


Fumarate 


193-195 


E 


91 


-(CHgJa-COOEt 


2 Fumarate 


203-205 


E 


92 


-(CH^-COOEt 


2 Fumarate 


177-180 


M-E 


93 


-(CHa^-COOEt 


2 Fumarate 


184-186 


E 


94 


-(CHaJs-COOEt 


2 Fumarate, l/4HaO 


177-179 


E 


95 


-(CHa) 2 -CH(Me)COOMe 


2 Fumarate 


191-193 


M-E 


96 


-CH(Me)COOEt 


3/2 Fumarate 


199-201 


E 


97 


-CH(Et)-COOEt 


3/2 Fumarate, l/2HaO 


190-192 


E 


98 


-CH(Bu)COOEt 


3/2 Fumarate 


200-202 


E 



Example 99 

Preparation of 4-amino-N-[1-[1-(2-butano^^ 
furan-7-carboxamide: 

[0161] The difumarate • 1/4 hydrate • 1/2 ethanolate of the desired compound is obtained in a similar manner as in 
Example 84 except that 4-amino-5^hloro-N-[1-(4-piperi 

boxamide and 1-chloro-2-butanoneare used instead of 4-amino-5-chloro-2-methoxy-N-[1-(4-piperidinylmethylH-P i P- 
eridinyl]benzamide and 3-chloro-2-butanone in Example 84, respectively. 
M.p. 210-21 3°C (recrystallized from ethanol) 
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Example 100 

Preparation of 4-amino-5-chloro^^ 
2 f 3-dihydrobenzo[b]furan-7-carboxamide: 

5 [0162] Thedifumarateofthedesiredcompoundisobt^^^ 
Soro-N-M-M-PiperidmylmeW^ 

2-butanone in Example 84, respectively. 
10 M.p. 1 88-1 89°C (recrystallized from ethanol) 

Examples 101-105 

f0163l Thefollowingcompoundsareobtainedinasimilarmann^ 

Sg clmpounTs a?e used instead of 4-acety.amino-5-ch. 0 r^2,3H j ihydr 0 benzolb]fu ra n-7-c a rboxy..caad and 4^m. 
no-1-(1-ben2yloxycarbonyl-4-piperidinylmethyl)piperidine in Example C-(2). 

(Example 101 ) 

4-Amino-N-[1-(1-dimethylcarbamoyW-piperi^^ ' fumarate: 

232-234°C (recrystallized from methanol-ethanol) 

(Example 102) 

m.p. 235-237°C (recrystallized from methanol-ethanol) 
(Example 103) 
4-Amino-5-chlorc-^ 

7-carboxamide • fumarate ■ 1/4 ethanolate: m.p. 230-232>C (recrystallized from ethanol) 
( Example 104 ) 
N-[1-(1-Ac*tyl^ 

fumarate: m.p. 235-237°C (recrystallized from ethanol) 
( Example 105 ) 
4 -Aminc-5^hloro-^^ 

7-carboxamide • fumarate: m.p. 236-238°C (recrystallized from ethanol) 
Example 106 

Preparation of 4^mino-5-<*lorc>^-[1^ 
2-methoxybenzamide: 

roieai The fumarate of the desired compound is obtained in a similar manner as in Example 1 except that he«jh£ 
ZZ P ^JZT^6e, which is prepared by a conventional method, is used instead of dimethylcarbamoy. chlo- 

so ride in Example 1 . 

M.p. 213-215°C (recrystallized from ethanol) 
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Preparation 1 : Preparation of tablets: 



[0165] 



4-Amino-5^hloro-N-[t-(lHdimethyl(^rbam 


5g 


fumarate 




Lactose 


80 g 


Corn starch 


30 g 


Crystalline cellulose 


25 g 


Hydroxypropyl cellulose 


3g 


Light anhydrous silicic acid 


0.7 g 


Magnesium stearate 


1.3g 


[0166] The above components are mixed and kneaded in a conventional manner, and the mixture is granulated. The 


mixture is further tabletted to give 1 ,000 tablets (each 145 mg). 




Preparation 2: Preparation of capsules: 




[0167] 




4-Amino-5K;hloro-N-[1-(1<limethylc»rba 


10 g 


fumarate 




Lactose 


160 g 


Corn starch 


22 g 


Hydroxypropyl cellulose 


3.5 g 


Light anhydrous silicic acid 


1.8 g 


Magnesium stearate 


2.7 g 



[0168] The above components are mixed and kneaded in a conventional manner, and the mixture is granulated, and 
each 200 mg of the resultant is packed into a capsule to give 1,000 capsules. 



Preparation 3: Preparation of powder: 




[0169] 




4-Amino~5K;hloro-N-[1-(1<Hmeth^^ 


10 g 


fumarate 




Lactose 


960 g 


Hydroxypropyl cellulose 


25 g 


Light anhydrous silicic acid 


5g 



[0170] The above components are mixed by a conventional manner to give a powder preparation. 



Preparation 4 : Preparation of injection (amount for 1000 ampoules): 
[0171] 



4-Amino-5-chloro-N-[1 -( 1 -dimethy lcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]- 

2-methoxybenzamide fumarate 

Sorbitol 

Distilled water for injection 


10 g 

100 g 

q.s. 




Totally 2000 ml 



[0172] 4-Amino-5K^loro-N-[1-(lKJimethylca^ fu- 



39 



EP 1 076 055 B1 



marate and sorbitol are dissolved in a portion of distilled water for injection, and thereto >s added a gaming portion 
of distilled water for injection to adjust the total volume of the mixture. The solution thus obtained ,s filtered through a 
membrane filter (0.22 urn), and each 2 ml of the filtrate is filled into ampoules, wh.ch are further stenl.zed at 121 G tor 
20 minutes. 

INDUSTRIAL APPLICABILITY 

r0173l The compound (I) of the present invention and a pharmaceutically acceptable acid addition salt thereof show 
a potent affinity for 5-HT 4 receptors, and can be useful in the prophylaxis or treatment of vario "s diseases such. as 
gastrointestinal diseases (e.g., irritable bowel syndrome, flaccid constipation, habi itua ^t-pabon *«HnduoadOT 
stipation (e.g.. constipation induced by morphine, a psychotropic), chrome d.arrhea, etc.). central nervous d'seases ^ 
q schizophrenia, depression, disturbance of memory, anxiety, etc.). urinary diseases such as dysuna accompanied 
oy urinary obstruction or prostatomegaly, or various gastrointestinal function disorders (e.g., anorex.a. nausea, vom- 
iting, abdominal fullness, etc.) accompanied by the treatment of various diseases. Therefore, they are useful especially 
as a gastrointestinal motility enhancer or a gastrointestinal prokinetic agent. 

Claims 

1 . A compound of the formula (I): 



wherein Ar is a group of the following formula (Ar-1) or (Ar-2): 



R 3 



(Ar-1) 




(in which R 1 is a halogen atom, 

r2 js a hydrogen atom or a C^-C 6 alkyl group, 

R3 is a hydrogen atom, a C^Cg alkyl group, or a C 2 -C 6 alkanoyl group, 
R 4 is a hydrogen atom or a C r C 6 alkyl group, and 

R5 and R 6 are the same or different and each a hydrogen atom or a C,-C 6 alkyl group, and 
n is 1 , 

A is a group of the following formula (A-1 ), (A-2) or (A-3) : 

-Z-N(Q 1 )(Q 2 ) * A " 1 > 



Qi and Q2 are the same or different and each a hydrogen atom, a C,-C 6 alkyl group, a C 3 -C 8 cycloalkyl group a 
phenyl group which may be optionally substituted by one to three groups selected from a halogen atom, a c r w 
alkyl group, a C r C 4 alkoxy group, a C r C 4 alkoxycarbonyl group, a trifluoromethyl group, an am.no group a mono- 
or di C r C alkylamino group, a cyano group and a nitro group, or a phenyl Cl -C 4 alky, group ir .which he phenyl 
group may be optionally substituted by one to three groupes selected from a halogen atom, a C r C 4 alkyl group. 
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a C 1 -C 4 alkoxy group, a C r C 4 alkoxycarbonyl group, a trifluoromethyl group, an amino group, a mono- or di- C A -C 4 
alkylamino group, a cyano group and a nitro group, or Q 1 and Q 2 may combine together with the nitrogen atom to 
which they bond to form a pyrrolidine ring, a piperidine ring, a hexahydroazepine ring, a morpholine ring, a thio- 
morpholine ring, or a piperazine ring having optionally a C^-0 6 alkyl or benzyl substituent on the other nitrogen 
atom); 

-CO-R 7 (A-2) 

(in which R 7 is a hydrogen atom, a C r C 6 alkyl group, a C r C 6 alkoxy group, a C A -C 6 alkoxycarbonyl group, a 
C r C 6 alkyl group being substituted by a hydroxy, C r C 6 alkoxy or C^Ce alkoxycarbonyl group, or a phenyl group 
which may be optionally substituted by one to three groups selected from a halogen atom, a C r C 4 alkyl group, a 
C r C 4 alkoxy group, a C r C 4 alkoxycarbonyl group, a trifluoromethyl group, an amino group, a mono- or di- C^-C 4 
alkylamino group, a cyano group and a nitro group); 

-(CH 2 ) p -CH(R 8 )-COR 9 (A-3) 

(in which p is 0, 1 , 2, 3, 4 or 5, 

R 8 is a hydrogen atom or a C^-Cq alkyl group, and 

R 9 is a C r C 6 alkyl group or a C r C 6 alkoxy group), 

or a pharmaceuticslly acceptable acid addition salt thereof. 

A compound according to claim 1 , wherein in the formula (Ar-1 ), R 2 and R 3 are both hydrogen atoms and R 4 is a 
methyl group, an ethyl group, a propyl group or an isopropyl group, or in the formula (Ar-2), R 2 and R 3 are both 
hydrogen atoms, R 5 and R 6 are both hydrogen atoms or one of them is a methyl group, and the other is a hydrogen 
atom, and n is 1 , or a pharmaceutical^ acceptable acid addition salt thereof. 

A compound according to claim 2 of the formula (1-1) : 




d-i) 



wherein R 1 is a halogen atom, R 41 is a methyl group, an ethyl group, a propyl group, or an isopropyl group. A 1 is 
a group of the following formula (A 1 -1 ), (A 1 -2) or (A 1 -3): 

-Z-N(Q 11 )(Q 21 ) (A 1 -1) 

(in which 2 is -CO-, -CS- or -S0 2 -. Q 11 and Q 21 are the same or different and each a methyl group, an ethyl 
group, a propyl group, or an isopropyl group, or Q 11 is a hydrogen atom, and Q 21 is a cyclopentyl group, a cyclohexyl 
group, a cycloheptyl group, or a phenyl group which may be optionally substituted by a halogen atom, a C|-C 4 
alkyl group or a C n -C 4 alkoxy group or Q 11 and Q 21 may combine together with the nitrogen atom to which they 
bond to form a pyrrolidine ring or a morpholine ring); 

-CO-R 71 (A 1 -2) 

(in which R 71 is a hydrogen atom, a methyl group, an ethyl group, a propyl group, a methoxy group, an ethoxy 
group, a C r C 4 alkyl group being substituted by a methoxy, ethoxy, methoxycarbonyl or ethoxy carbony I group, or 
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a phenyl group which may be optionally subscituted by 1 to 3 groups selected from a halogen atom, a C r C 4 alkyl 
group, a C,-C 4 alkoxy group and an amino group); 

-(CH 2 )p'-CH(R 81 )-COR 91 (A 1 -3) 

(in which p' is 0, 1 or 2, R« is a hydrogen atom, a methyl group, or an ethyl group, R 91 is a methyl group, 
an ethyl group, a methoxy group, or an ethoxy group), 
or a pharmaceutical^ acceptable acid addition salt thereof. 

4. A compound according to claim 2 of zhe formula (1-1 ')'. 



CONH-/^N-CH 2 -/^ ( 1-1 ' ) 



H 2 N 

wherein Ri is a halogen atom, and is a group as defined in claim 3, or a pharmaceutical* acceptable acid 
addition salt thereof. 



5. A compound according to claim 3 of the formula (I-2): 



R 82 



R i i v ^^CON»^^H r ^N^CH 2 )p^H-^OR 92 ^ 



H 2 N 



•^^OR 4 



wherein R 11 is a chlorine atom or a bromine atom, R" is a methyl group, an ethyl group a propyl group, or an 
teopropyl group. R«* is a hydrogen atom, a methyl group, or an ethyl group. R« is a methyl group, an ethyl group, 
or an ethoxy group, and p" is 0, 1 or 2, 
or a pharmaceutical^ acceptable acid addition salt thereof. 

6. A compound according to claim 2 of the formula (I-3): 

CO™-0~H*<>- ZJ -<Q« . 




H 2 N 



wherein R« is a chlorine atom or a bromine atom. 7? is -CO- or -CS-, Q« is a hydrogen atom, a methyl group, or 
^ ethyl group 0» to a methyl group, an ethyl group, or a phenyl group, or Q« and CP >^ 
with the nitrogen atom to which they bond to form a pyrrolidine ring, or a pharmaceutical* acceptable acd add,t,on 
salt thereof. 

7. A compound according to claim 2 of the formula (I-4): 
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CON 



(1-4) 



OR 



>42 



wherein R 11 is a chlorine atom or a bromine atom, R 42 is a methyl group, an ethyl group, or an isopropyi group, 
Z 2 is -CO- or -CS-, Q 12 * is a hydrogen atom, a methyl group, or an ethyl group, Q 22 ' is a methyl group, an ethyl 
group, or a phenyl group, or Q 12 * and Q 22 ' may combine together with the nitrogen atom to which they bond to 
form a pyrrolidine ring, 

or a pharmaceutically acceptable acid addition salt thereof. 

8. A compound according to claim 2 that is selected from the following compounds: 

4-amino-5-chloro-N-[1-(lKiimethylcarb^ 
7-carbixamide; 

4-amincH5-chlorc-N-[1-(lKliethy^ 
7-carboxamide; 

4-aminc-5-chlorc-N-[1-(1<Hmethylm^ 

furan-7-carboxamide; 

4-amino-5-chloro-N-[1-[1-(1-pyrrolidin^ 

furan-7-carboxamide; and 

4-amino-5-chloro-N-[1-(1-phenylra 

7-carboxamide, 

or a pharmaceutically acceptable acid addition salt thereof. 

9. A compound according to claim 2 that is selected from the following compounds: 

4-amincK5-chlorc-N-[1-(1 -dimethyls 

4-amino-5-chlorc^N-[1-[1-(N-ethyl-N^ 

mide; 

4-amino-5-chlorc-2-methoxy-N-[1-[1-(N-m 
zamide; 

4-amino-5-chloro-N-[1-(1-dimethylfo^ 

4-amino-5-chloro-2-methoxy-N-[1-[1-(1^ 

4-amino-5-chloro-N-[1-(1-dimethylca^ 

4-amino-5-bromc-N-[1-(1-dimethylcarbam 

4-amino-5-chloro-N-[1 -(1 -diethylra^ 

4-amino-5-chloro-N-[1-(lKlime^ 

4-amino-5-bromo-2-methoxy-N-[1-[1-(1-pyrrolidinec^rbonyl)-4-piperidinylmethyl]-4-piperi 
4-amino-5-chloro-2-methoxy-N-[1-(1-phenylcato^ and 
4-amino-5-chlorc-2-methoxy-N-[1 -[1 ^ 

or a pharmaceutically acceptable acid addition salt thereof. 

10. A compound according to claim 3, which is N-[1-(1-acetyl-4-piperidinylmethyl)-4-piperidinyl]-4-aminc-5-chloro- 
2-methoxybenzamide. 

11. A compound according to claim 3, which is 4-amino-5-chloro-2-methoxy-N-[1-(1-(3-methoxy-propionylH-P»P erid - 
inylmethyl)-4-piperidinyl]benzamide. 

1 2. A pharmaceutical composition, which contains as an active ingredient a compound as claimed in any one of claims 
1 to 11, or a pharmaceutically acceptable acid addition salt thereof. 

13. A process for preparing a compound of the formula (I) as defined in claim 1: 
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Ar — CONH -^^N— CHa-^V-A 



(I) 



or a pharmaceutical acceptable acid addition salt thereof, which comprises the following process (a), (b), (c), (d), 
(e). or (f): 

(a) when the compound (I) is a compound of the formula (I) wherein A is a group of the formula (A-1 ). reacting 
a compound of the formula (II): 



Ar — CONH CH 2 -( ) 



NH («) 



wherein Ar is the same as defined in claim 1 with a compound of the formula (III): 

X-Z-mQ'XQ 2 ) 

wherein X is a halogen atom, and 2, Q' and Q* are the same as defined in claim 1; 

(b) when the compound (I) is a compound of the formula (I) wherein Area group of the formula (A-1). Q is a 
hydrogen atom, and Z is -CO- or -CS-. reacting a compound of the formula (II): 



Ar— CONH -^N— CH 2 ^ Vh 



wherein Ar is the same as defined in claim 1 , with a compound of the formula (IVa) or (IVb): 

O^N-Q 23 ( ,Va > 

S=C=N-Q 23 ( ,Vb > 

wherein Q*3 is the same substituents as those defined in claim 1 for the above <¥. or a trimethylsilyl group; 
(c) when the compound (I) is a compound of the formula (I) wherein A is a group of the formula (A-1). and Z 
is -CO-, reacting a compound of the formula (V): 



Ar — CONH — <^N— CH 2 -<^N— CO— L 4 



(V) 



wherein L 4 is a leaving group, and Ar is the same as defined in claim 1 , with a compound of the formula (VI): 



HN(Q 1 )(Q 2 ) M 



wherein Q 1 and Q 2 are the same as defined in claim 1; 
(d) reacting a compound of the formula (VII): 



Ar-COOH 



(VII) 
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wherein Ar is the same as defined above, or a reactive derivative thereof, with a compound of the formula (VIII): 
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H 2 N-^~V-CH 2 — ^~^N-A 



(VIII) 



wherein A is the same as defined in claim 1 ; 

(e) when the compound (I) is a compound of the formula (I) wherein A is a group of the formula (A-2), reacting 
10 a compound of the formula (II): 





Ar-CONH ( N — CH, ( NH 



wherein Ar is the same as defined in claim 1, with a compound of the formula (A-2*): 

HO-CO-R 72 (A-2') 

wherein R 72 is the same as R 7 , or a reactive derivative thereof, provided that when (1) R 72 is a C t -C 6 alkyl 
group being substituted by a hydroxy group, then a reactive derivative of the compound (A-2 1 ) should not be 
used, and when (2) R 72 is a C r C 6 alkoxy group, then an acid halide of the compound (A-Z) is used; or 
(f) when the compound (I) is a compound of the formula (I) wherein A is a group of the formula (A-3), reacting 
a compound of the formula (II): 



Ar-CONH— < N— Cl-U < k'H 





wherein Ar is the same as defined in claim 1 , with a compound of the formula (A-3') or (A-3 M ): 

'3 

M-(CH 2 )p-CH(R 8 )-COR 9 (A-3' ) 

0=CH-(CH 2 )p'-CH(R 8 )-COR 9 (A-3 M ) 

wherein M is an alcoholic reactive ester residue, p' is 1, 2, 3 or 4, and R 8 , R 9 and p are the same as defined 
in claim 1 , and if necessary, followed by converting the product into a pharmaceutical ly acceptable acid addition 
salt thereof. 

14. A compound as claimed in any one of claims 1 to 11 for use as a pharmaceutical. 

15. A compound according to claim 14, or a pharmaceutical^ acceptable acid addition salt thereof, for use as a se- 
rotonin 4 receptor agonist for the treatment of a patient suffering from irritable bowel syndrome, flaccid constipation, 
habitual constipation, drug-induced constipation, chronic diarrheal infant diarrhea, acute or chronic gastritis, reflux 
esophagitis, gastric neurosis, paralytic ileus after surgery, senile ileus, postgastrectomy syndrome, intestinal pseu- 
do-obstruction, anorexia, nausea, vomiting, abdominal fullness, upper abdominal discomfort, visceral pain, heart- 
burn or eructation. 

16. Use of a compound as claimed in any one of claims 1 to 11, or a pharmaceutically acceptable acid addition salt 
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thereof in a method of preparing a medicament for the treatment of a patient suffenng from .mtabte bowelsyn- 
drome Taiid constipation habitual constipation, drug-induced constipation chronic diarrhea^ mfant d^ea 
acute or chronic gastritis, reflux esophagitis. gastric neurosis, paralytic .leus after surgery senile .leus. postgast 
recLy Syndrome, intestinal pseudo-obstruction, anorexia, nausea, vomiting, abdominal fuHness, uppe abdom- 
inal TsLmfort, visceral pain, heartburn or eructation caused by lack of stimulation of seroton.n 4 receptors. 

17. A compound according to claim 14. or a pharmaceutical^ acceptable acid addition salt thereof, for use as a gas- 
trointestinal prokinetic agent. 

18. Use according to claim 16 in a method of preparing a medicament for the treatment of a patient suffering from a 
gastrointestinal motility disorders or gastrointestinal dysfunction. 

19. A compound of the formula (VIII): 

H 2 N <^ \ CH 2 <^ \*-A (VIII) 

wherein A is the group as defined in claim 1 . or a pharmaceutical^ acceptable acid addition salt thereof. 

Patentanspruche 

1. Verbindung der Formel (I) 



worin Ar eine Gruppe der folgenden Formel (Ar-1 ) oder (Ar-2): 



(I) 




Ri 

R 3 ' 

(Ar-1) 

ist (worin R 1 ein Halogenatom ist, 

R 2 ein Wasserstoff oder eine C r C 6 -Alkylgruppe ist, 

R3 ein Wasserstoffatom, eine C r C 6 -Alkylgruppe oder eine C 2 -C 6 -Alkanoylgruppe ist, 

R* ein Wasserstoffatom oder eine C 1 -C 6 -Alkylgruppe ist und Alkvloruooe 

R5 und R6 gleich oder verschieden sind und jeweils fur ein Wasserstoffatom oder eine C 1 -C 6 -Alkylgruppe 

stehen und 
n 1 ist), 

A eine Gruppe der folgenden Formel (A-1), (A-2) oder (A-3) ist: 

-Z-N(Q 1 )(Q 2 ) (A " 1) 
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(worin Z -CO-, -CS- Oder -S0 2 - ist, 

Q 1 und Q 2 gleich oder verschieden sind und jeweils stehen fur ein Wasserstoffatom, eine C^-Cg-Alkylgruppe, eine 
C 3 -C 8 -Cycloalkylgruppe, eine Phenylgruppe, die gegebenenfalls durch eine bis drei Gruppen substituiert sein 
kann, die ausgewahlt sind aus einem Halogenatom, einer C-pC^AIkylgruppe, einer C^C^AIkoxygruppe, einer 
C 1 -C 4 -Alkoxycarbonylgruppe f einer Trifluormethylgruppe, einer Aminogruppe, einer Mono- Oder 
D»-C 1 -C 4 alkyIaminogruppe, einer Cyanogruppe und einer Nitrogruppe, oder eine Phenyl-^ -C 4 -Alkylgruppe. in 
der die Phenylgruppe gegebenenfalls durch ein bis drei Gruppen substituiert sein kann, die ausgewahlt sind aus 
einem Halogenatom, einer C^-C^AIkylgruppe, einer C-j-C^AIkoxygruppe, einer C^-C^AIkoxycarbonylgruppe, ei- 
ner Trifluormethylgruppe, einer Aminogruppe, einer Mono- oder Di-C 1 -C 4 -alkylaminogruppe, einer Cyanogruppe 
und einer Nitrogruppe, oder Q 1 und Q 2 zusammen mit dem Stickstoffatom, an das sie binden, einen Pyrrolidinring, 
einen Piperidinring, einen Hexahydroazepinring, einen Morpholinring, einen Thiomorpholinring oder einen Pipe- 
razinring bilden mit gegebenenfalls einem C r C 6 -Alkyl- oder Benzylsubstituenten an dem anderen Stickstoffatom); 

-CO-R 7 (A-2) 

(worin R 7 eine Wasserstoffatom, eine C 1 -C 6 -Alkylgruppe, eine G^e-Alkoxygruppe, eine C 1 -G 6 -Alkoxycarbony»- 
gruppe, eine C-j-Ce-Alkylgruppe, die durch eine Hydroxy-, C 1 -C 6 -Alkoxy- oder C-j-Cg-Alkoxycarbonylgruppe sub- 
stituiert ist, oder eine Phenylgruppe, die gegebenenfalls durch ein bis drei Gruppen substituiert ist, die ausgewahlt 
sind aus einem Halogenatom, einer C 1 -C 4 -Alkylgruppe, einer C 1 -C 4 -Alkoxygruppe, einer C^C^AIkoxycarbonyt- 
gruppe, einer Trifluormethylgruppe, einer Aminogruppe, einer Mono- oder Di-C 1 -C 4 -alkylaminogruppe, einer Cy- 
anogruppe und einer Nitrogruppe); 

- (CH 2 ) p -CH(R 8 )-COR 9 (A-3) 

(worin p 0, 1 , 2, 3, 4 oder 5 ist, 

R 8 ein Wasserstoffatom oder eine C^Ce-Alkylgruppe und R 9 eine C r C 6 -Alkylgruppe oder eine C^Cg-Alkoxygrup- 
pe ist) oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

Verbindung nach Anspruch 1, worin in der Formel (Ar-1) R 2 und R 3 beide Wasserstoffatome sind und R 4 eine 
Methylgruppe, eine Ethylgruppe, eine Propylgruppe oder eine Isopropylgruppe ist, oder in der Formel (Ar-2) R 2 
und R 3 beide Wasserstoffatome sind, R 5 und R 6 beide Wasserstoffatome sind oder einer davon eine Methylgruppe 
ist und der andere ein Wasserstoffatom, und n fOr 1 steht oder ein pharmazeutisch annehmbares Saureadditions- 
salz davon. 

Verbindung nach Anspruch 2 der Formel (1-1) 



worin R 1 eine Halogenatom, R 41 eine Methylgruppe, eine Ethylgruppe, eine Propylgruppe oder eine Isopropyl- 
gruppe ist, A 1 eine Gruppe der folgenden Formeln (A 1 -1), (A 1 -2) oder (A 1 -3) ist: 



-2-N(Q 11 )(Q 21 ) (A 1 -1) 

(worin Z -CO-, -CS- oder -S0 2 - ist, Q 11 und Q 21 gleich oder verschieden sind und jeweils stehen fur eine 
Methylgruppe, Ethylgruppe, Propylgruppe oder Isopropylgruppe oder Q 11 ein Wasserstoffatom ist und Q 21 eine 
Cyclopentylgruppe, eine Cyclohexylgruppe, eine Cycloheptylgruppe Oder eine Phenylgruppe, die gegebenenfalls 
durch ein Halogenatom, eine C r C 4 -Alkylgruppe oder eine C r C 4 -Alkoxygruppe substituiert sein kann oder Q 11 
und Q 21 zusammen mit dem Stickstoffatom, an das sie binden, einen Pyrrolidinring oder einen Morpholinring 
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bilden); 

-CO-R 71 (A 1 -2) 



(worin R7i ein Wasserstoffatom, eine Methylgruppe, eine Ethylgruppe, eine Propylgruppe e.ne Methoxy- 
amo P r e ne Ethoxygruppe. eine Cl -C 4 -Alkylgruppe substituiert dutch eine Methoxy, Ethoxy-, 
oTer E^wta%W» • Oder eine Phenylgruppe, die gegebenenfalls durch 1 bis 3 Gruppen ^bsttu.ertjst. 
fusgeSaleUm^ 
ist); 

- (CH^p'-CHtR 81 )-COR 91 (A 1 -3) 

(worin p- 0, 1 Oder 2 ist, R<» ein Wasserstoffatom, eine Methylgruppe oder eine Ethylgruppe ist. R 91 eine 
Methylgruppe, eine Ethylgruppe, eine Methoxygruppe oder eine Ethoxygruppe ist), 
Oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

4. Verbindung nach Anspruch 2 der Formel (1-1*) 

XX 

H 2 N 



worin R1 ein Wasserstoffatom ist und eine wie in Anspruch 3 definierte Gruppe ist. oder ein pharmazeutisch 
annehmbares Saureadditionssalz davon. 




5. Verbindung nach Anspruch 3 der Formel (I-2) 



R 82 



worin Rii ein Chloratom oder ein Bromatom ist, R"1 eine Methylgruppe, eine Ethylgruppe, eine P^W^PJjjT 
Te isopro^uppe ist, R« ein Wasserstoffatom. eine Methylgruppe oder eine Ethylgruppe ,s . 
^pS^aiySuPPe o^r eine Ethoxygruppe ist und pT 0. 1 oder 2 ist, oder em pharmazeufsch annehmbares 
Saureadditionssalz davon, 

6. Verbindung nach Anspruch 2 der Formel (I-3) 




H 2 N 
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worin R 11 ein Chloratom Oder ein Bromatom ist, Z 2 fur -CO oder -CS- steht, Q 12 ein Wasserstoffatom, eine Me- 
thylgruppe oder eine Ethylgruppe ist, Q 22 eine Methyigruppe, eine Ethylgruppe Oder eine Phenylgruppe ist oder 
Q 12 und Q 22 zusammen mit dem Stickstoffatom, an das sie binden, einen Pyrrol idinring bilden, oder ein pharma- 
zeutisch annehmbares Saureadditionssalz davon. 

Verbindung nach Anspruch 2 der Formel (I-4) 



worin R 11 ein Chloratom oder ein Bromatom ist, R 42 eine Methyigruppe, eine Ethylgruppe oder eine Isopropyl- 
gruppe ist, Z 2 -CO- oder -CS- ist, Q 12 ' ein Wasserstoffatom, eine Methyigruppe oder eine Ethylgruppe ist, Q 22 ' 
eine Methyigruppe, eine Ethylgruppe oder eine Phenylgruppe ist oder Q 12 ' und Q 22 ' zusammen mit dem Stick- 
stoffatom, an das sie binden, einen Pyrrolidinring bilden. oder ein pharmazeutisch annehmbares Saureadditions- 
salz davon. 

Verbindung nach Anspruch 2, ausgewahlt aus den folgenden Verbindungen: 

4-AmincK5-c^lor-N-[1-(1 -dimethyl 
7-carboxamid; 

4-AmincH5-chlor-N-l1-(lKiiethylcarb^ 
7-carboxamid; 

4-Amino-5-chlor-N-[1-(1-dimethylthiora^ 
f u ran-7-carboxamid ; 
4-Amino-5-chlor-N-[1-[1-(1-pyrrolidi™ 
7-carboxamid und 

4-Amino-5-chlor-N-[1-(1-diphenylcart5am 
7-carboxamid; 

oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

Verbindung nach Anspruch 2, ausgewahlt aus den folgenden Verbindungen: 

4-Amino-5-chlor-N-[1-(1-dimethylcarbamoy^ 

4-Amino-5-chlor-N-[1-[1-(N-e^ 

mid; 

4-Amino-5-chlor-2-methoxy-N-[1-[1-(N-methyl-N-phenylcarbamoyl)-4-piperidinylmethyl]-4-piperi 
mid; 

4-Amino-5-chlor-N-[1-(1-dimethylt^ 

4-Amino-5-chlor-2-methoxy-N-[1 -[1 -(1 -pyrrolidincarbonyl)-4-piperidinylmethyl]-4-piperidinyl]benzamid; 
4-Aminc>-5-chlor-N-[1-(1-dimethylcarbam 

4-Amino-5-brorrHN-[1-(1-dimethylc^rbamoyl-4-piperidinylmethyl]-4-piperidinyl]-2-me 
4-Amino-5-chlor-N-[1-(1-diethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-2-ethoxybenzamid 
4-Amino-5-chlor-N-[1-(1-dimethylcarbamoyM-piperidinylmethyl)-4-piperidinyl]-2-isopropoxyben 
4-Amino-5-brom-2-methoxy-N-[1 -[1 -(1 -pyrrolidincarbonyl)-4-piperidinylmethyl]-4-piperidinyl]benzamid; 
4-Amino-5-chlor-2-methoxy-N-[1 -(1 -phenylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]benzamid; und 
4-Aminc>-5-chlor-2-methoxy-N-[1^^ 

oder ein pharmazeutisch annehmbares Saureadditionssalz davon. 

Verbindung nach Anspruch 3, namlich N-[1-(1-acetyl-4-piperidinylmethyl)-4-piperidinyl]-4-amino-5-chlor-2-me- 
thoxybenzamid. 




<t-4> 
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Verbindung nach Anspmch 3. namlich4-Amino-5-Chlo^ 
thyl)-4-piperidinyl]benzamid. 

Pharmazeutische Zusammensetzung, die als aktiven Bestandteil eine Verbindung nach einem der AnsprOche 1 
bis 11 Oder ein pharmazeutisch annehmbares Saureadditionssalz davon enthalt. 

Verfahren zur Herstellung einer Verbindung der Formel (I) nach Anspruch 1: 



Ar-CONH -^N— CH 3 -^^-A 



(0 



Oder eines pharmazeutisch annehmbaren Saureadditionssalzes davon, das das folgende Verfahren (a), (b), (c), 
(d), (e) Oder (f) umfasst: 

(a) wenn die Verbindung (I) eine Verbindung der Formel (I) ist. worin A eine Gruppe der Formel (A-1) ist, 
Umsetzen einer Verbindung der Formel (II): 



At— CONH-^~~V-CH 2 -^ Vh 



(ID 



worin Ar wie in Anspruch 1 definiert ist mit einer Verbindung der Formel (III): 

X-Z-N(Q 1 )(Q 2 ) 0") 
worin X ein Halogenatom ist und Z, Q 1 und Q 2 wie in Anspruch 1 definiert sind; 

(b) wenn die Verbindung (I) eine Verbindung der Formel (I) ist, worin A eine Gruppe der Formel (A-1) ist, Q 1 
ein Wasserstoffatom ist und Z -CO- oder -CS- ist, Umsetzen einer Verbindung der Formel (II): 



Ar-CONH — (^N~CH2-<^""~\h 



worin Ar wie in Anspruch 1 definiert ist mit einer Verbindung der Formel (IVa) oder (IVb): 

OC=N-Q 23 ( |Va > 

S=C=N-Q 23 <' Vb > 

worin Q23 for die selben Substituenten wie die in Anspruch 1 fur das oben genannte Q 2 definierten Substitu- 
enten oder eine Trimethylsilylgruppe steht; 

(c) wenn die Verbindung (I) eine Verbindung der Formel (I) ist. worin A eine Gruppe der Formel (A-1) ist und 
Z -COist, Umsetzen einer Verbindung der Formel (V): 
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Aj— CONH CHs-^^N — CO — 



00 



worin L 4 eine Abgangsgruppe ist und Ar genauso wie in Anspruch 1 definiert ist mit einer Verbindung der 
Forme! (VI): 

HN(Q 1 )(Q 2 ) (VI) 



worin Q 1 und Q 2 wie in Anspaich 1 definiert sind; 
15 (d) Umsetzen einer Verbindung der Formel (VII): 

Ar-COOH (VII) 
worin Ar wie oben definiert ist, oder eines reaktiven Derivats davon mit einer Verbindung der Formel (VIII): 



(V1H) 



worin A wie in Anspruch 1 definiert ist; 

(e) wenn die Verbindung (I) eine Verbindung der Formel (I) ist, worin A eine Gruppe der Formel (A-2) ist, 
Umsetzen einer Verbindung der Formel (II): 




Ar-CONH ^ J4 CH ? \_/ NH < r *> 

worin Ar wie in Anspruch 1 definiert ist, mit einer Verbindung der Formel (A-2'): 

HO-CO-R 72 (A-2') 

worin R 72 dasselbe wie R 7 bedeutet, oder eines reaktiven Derivats davon, vorausgesetzt, dass wenn (1) R 72 
eine Cj-Ce-Alkylgruppe, die durch eine Hydroxygruppe substituiert ist, ist, ein reaktives Derivat der Verbindung 
(A-2*) nicht verwendet werden sollte, und falls (2) R 72 eine C^-Ce-Alkoxygruppe ist, ein Saurehalogenid der 
Verbindung (A-2 f ) verwendet wird oder 

(f) wenn die Verbindung (I) eine Verbindung der Formel (I) ist, worin A eine Gruppe der Formel (A-3) ist, 
Umsetzen einer Verbindung der Formel (II): 
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Ar-COWH CH 2 (^J 



(II) 

NH 



worin Ar wie 



ie in Anspruch 1 definiert ist. mil einer Verbindung der Formel (A-3 1 ) oder (A-3"): 



m-(ch 2 )p-ch(rVor 9 (A " 3<) 



0=CH-{CH 2 )p l -CH(R 8 )-COR 9 ^ 



da von. 

14 Verbindung nach einem der Anspriiche 1 bis 11 zur Verwendung als Arzneimittel. 

IS.VerhindungnachAnspru^ 

als ein Serotonin-4-Rezeptor-Agon.st zur ^^'^"^^^X Diarrh6 , infantiler Dianho. akuter 
fung, chronischer Verstopfung. a ^ e,m ' tte, ; ndu2,e ^^ tSSSvwi paralytischem Ileus, senilem 

mit Reizdarmsyndrom. weicher Verstopfung, ch /° nKCh ^^^^^^ gastrischer Neurose, post- 

nischerDiarrhd.infantilerDianho.akuteroder^ 

operative™ para.yUschem ileus, Schmerz. Sod- 

17. Verbindung nach Anspruch 14 oderein phannazeutisch annehmbares S.ureadditionssa.z davon zur Verwendung 
als gastrointestinales prokinetisches Mittel. 



19. Verbindung der Formel (VIII): 





H/J ^ / N— CH 2 <^ N—A (VI11 ) 

worin A die wie in Anspruch 1 defnierte Gruppe ist Oder ein pharmazeutisch annehmbares Saureadditionssa.z 
davon. 
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Revendications 



1 . Compose de formule (I) : 



Ar— CONH 



-<( )n-ch 2 H^~^n-a 



(I) 



dans laquelle Ar est un groupe de formule (Ar-1) ou (Ar-2) qui suit : 




(Ar-2) R 6 



(Ar-l) 



(ou R 1 est un atome d'halog6ne, 

R 2 est un atome d'hydrogene ou un groupe alkyie en C A -C 6 , 

R 3 est un atome d'hydrogene, un groupe alkyie en C r C 6 ou un groupe alkanoyle en C^-Ce, 
R 4 est un atome d'hydrogene ou un groupe alkyie en C^-C 6t et 

R 5 et R 6 , identiques ou differents, represented chacun un atome d'hydrogene ou un groupe alkyie en C A -C 6t „ 

et 

nestl), 

A est un groupe selon la formule suivante (A-1), (A-2) ou (A-3) : 



(ou 2 est -CO-, -CS- ou -S0 2 -, 

Q 1 et Q 2 , identiques ou differents, represented chacun un atome d'hydrogene, un groupe alkyte en C|-C 6i 
un groupe cycloalkyle en C 3 -C 8 , un groupe phenyle qui peut eventuellement etre substitue par un a trois groupes 
choisis parmi un atome d'halogene, un groupe alkyie en C^-C 4t un groupe alkoxy en C 1 -C 4 , un groupe alkoxycar- 
bonyle en C r C 4 , un groupe trifluoromethyle, un groupe amino, un groupe mono- ou dialkylamino en C 1 -C 4 , un 
groupe cyano et un groupe nitro, ou un groupe phenyl-(C 1 -C 4 )-alkyle dans lequel le groupe phenyle peut even- 
tuellement etre substitue par un a trois groupes choisis parmi un atome d'halogene, un groupe alkyie enC,-C 4 , 
un groupe alkoxy en C r C 4 , un groupe alkoxycarbonyle en C-,-C 4 , un groupe trifluoromethyle, un groupe amino, 
un groupe mono-ou dialkylamino en C 1 -C 4 , un groupe cyano et un groupe nitro, ou 

Q 1 et Q 2 ,consider§s ensemble, peuvent former avec Tatome d'azote auquel ils sont lies, un cycle pyrrolidine, 
un cycle pip§ridine, un cycle hexahydroazepine, un cycle morpholine, un cycle thiomorpholine ou un cycle pipe- 
razine presentant Eventuellement un substituant alkyie en C,-C 6 ou benzyle sur Tautre atome d'azote) ; 



(ou R 7 est un atome d'hydrogene, un groupe alkyie en C^e, un groupe alkoxy en C^Cg, un groupe alk- 
oxycarbonyle en C r C 6 , un groupe alkyie en C,-C 6 substitu6 par un groupe hydroxy, alkoxy en C,-Cq ou alkoxy- 
carbonyle en C r C 6 , ou un groupe phenyle qui peut eventuellement etre substitue par un a trois groupes choisis 
parmi un atome d'halogene, un groupe alkyie en C r C 4 , un groupe alkoxy en C^-C A , un groupe alkoxycarbonyle 
en C r C 4 , un groupe trifluoromethyle, un groupe amino, un groupe mono- ou di-(C 1 -C 4 )-alkylamino, un groupe 



-Z-N(Q 1 )(Q 2 ) 



(A-1) 



-CO-R 7 



(A-2) 
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cyano et un groupe nitro) ; 



(CH 2 ) p -CH(R 8 )-COR 9 (A " 3) 



(ou p est 0 t 1 . 2, 3, 4 ou 5, 
R8 est un atome d'hydrogene ou un groupe alkyle en C r C 6 , et 

R 9 est un groupe alkyle en C r C 6 ou un groupe alkoxy en C r C 6 ), 
ou Tun de ses sels d f addition d'acide pharmaceutiquement acceptable. 

Compose suivant la revendication 1. dans lequel dans la formule (AM). R* et R3 represented ^ Mome 

Sne oT.'un d'eux est un groupe methyle et .'autre est .'atome d'hydrogene. et n est 1, 
ou Tun de ses sels d'addition d'acide pharmaceutiquement acceptable. 

Compose suivant la revendication 2. repondant a la formule (1-1) : 

dans laqueUe Ri est un atome d'ha.ogene. R« est un groupe me thyte, un 8W *hy1e, un groupe propy.e ou 
un groupe isopropyle, est un groupe selon la formule su.vante (AM). (A^-2) ou (A -3) . 

-Z-N(Q 11 )(Q 21 ) (A 1 -1) 
7 mi CO- -CS- ou -SO,-. Q" et &\ identiques ou differents. represented chacun un groupe methyle, 

morpholine) ; 

-CO-R 71 (A 1 -2) 

(ou R7i est un atome d'hydrogene. un groupe methyle. un groupe ethyle. un groupe propyle. un groupe 
m6 thoxv un oroupe eS un groupe alkyle en C r C 4 substitue par un groupe methoxy. ethoxy, methoxycarbonyle 
SfSSSSL^^BW Phenyle qui peut eventue.lement etre substitue par un a tro.s groupes cho.s,s 
parmi ZEZ3!Z»Z "ngroupe alkyle en C r C 4 . un groupe alkoxy en C.-C, et un groupe am.no) . 

- (CH 2 ) p .-CH(R 81 )-COR 91 (A 1 -3) 

(ou p' est 0 1 ou 2. R81 est un atome d'hydrogene ou un groupe methyle ou un groupe ethyle. R* est un 
groupe methyle, un groupe ethyle, un groupe methoxy ou un groupe ethoxy). 
ou I'un de ses sels d'addition d'acide pharmaceutiquement acceptable. 

4. Compose suivant la revendication 2. repondant a la formule (1-1 ') : 
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<I-1' ) 



dans laquelle R 1 est un atome d'halogene, et A 1 est un groupe tel que defini dans la revendication 3, ou Tun de 
ses sels d'addition d'acide pharmaceutiquement acceptable. 

Compose suivant la revendication 3, repondant a la formule (I-2) : 




dans laquelle R 11 est un atome de chlore ou un atome de brome, R 41 est un groupe methyle, un groupe ethyle, 
un groupe propyle ou un groupe isopropyle, R 82 est un atome d'hydrogene, un groupe methyle ou un groupe 
ethyle, R 92 est un groupe methyle, un groupe ethyle ou un groupe ethoxy, et p" est 0, 1 ou 2, 
ou Tun de ses sels d'addition d'acide pharmaceutiquement acceptable. 

Compose suivant la revendication 2, repondant a la formule (I-3) : 




(1-3) 



dans laquelle R 11 est un atome de chlore ou un atome de brome, et Z 2 est - CO- ou -CS-, Q 12 est un atome 
d'hydrogene, un groupe methyle ou un groupe ethyle, Q 22 est un groupe methyle, un groupe ethyle ou un groupe 
phenyle, ou Q 12 et Q 22 peuvent former ensemble avec I'atome de carbone auquel its sont lies un cycle pyrrolidine, 
ou Tun de ses sels d'addition d'acide pharmaceutiquement acceptable. 

Compose suivant la revendication 2, repondant a la formule (M) : 
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: "^conh h(^Vch 2 H^y 



I 11-4) 

V 2 ' 



dans laquelle R" est un atome de chlore ou un atome de brome. R« est un groupe methyle, un groupe ethyrte ou 

SS^SSm 6thy.e. un groupe ethyle ou un groupe phenyle. ou Q« et peuvent former ensemble 

avec I'atome de carbone auquel ils sont lies un cycle pyrrolidine. 

ou Fun de ses sels d'addition d'acide pharmaceutiquement acceptable. 

8. Compose suivant la revendication 2, ledit compose etant choisi parmi les suivants : 

^amino-S^hloro-N-lMlKiimethylcarbam^ 

7-carboxamide ; 

ou Cun de leurs sels d'addition d'acide pharmaceutiquement acceptables. 

9. Compose suivant la revendication 2, ledit compose etant choisi parmi les suivants : 

4-amino-5^loro-NH1-(1^imethylc^ 
4-amino-5^hloro-N-[1-[HN-ethyl-N-methylcarbam 

^min^^ 

4-amino-5^hloro-N-[1-(lKlimethylcarbamoyM-piperidinylmethylH-piperidinyl]-2^tho^beraam.de 
4-amino-5-bromc)-N-[1-(lHdimethylcarbamoyM-piperidinylmemylH^Peridinyl]-2-methoxybenzam.de, 
4-amino-5-chloro-N-[1K1^iethylcarbamoyM-piperidinylmethylH-Piperidinyn-2^thoxybenzam.de ; 

4-amino-5-chloro-N-[1-(1<JimethylcarbamoyM^^ 

4-amno-5-bromo-^^ 
4^amirK>-5^loro-2wnethoxv-^ 

4-amincH5-chloro-2-methoxy-N-[1-[1-(2-butanon-3-ylH^PeridinylmethylH-pip6rid.nyl]ben2am.de; 

ou I'un de leurs sels d'addition d'acide pharmaceutiquement acceptable. 

10. Compose suivant la revendication 3, ledit compose etant le N-[1-(1-acetyl-4-piperidinylmethylH-pip6ridinyl]- 
4-amino-5-chloro-2-methoxybenzamide. 

1 1 . Compose suivant la revendication 3. ledit compose etant le 4-amino-5^hloro-2-methoxy-N-t1-(1-(3-methoxyl-pro- 

pionylH-P i Peridiny |m6th yO^-P i P® ridin y | l benzamide - 

12 Composition pharmaceutique contenant. en tant qu'ingredient actif, un compose selon rune quelconque des re- 
" vendications 1 a 11, ou I'un de ses sels d'addition d'acide pharmaceutiquement acceptable. 
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13. Procede pour la preparation d'un compose de formule (I) tel que defini dans la revendication 1 : 



Ar— CONH — ^ \ — CH 2 — ^ \ — A ( I ) 

10 ou Tun de ses sels d'addition d'acide pharmaceutiquement acceptable, ledlt procede comprenant le processus 

(a), (b), (c), (d), (e) ou (f) survant : 

(a) quand le compose (I) est un compose de formule (I) ou A est un groupe de formule {A-1 ), on fait reagir un 
compose de formule (II) : 
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Ar— CONH— ^ \ — CH 2 \ fH ( 1 1 ) 



dans laquelle Ar est defini comme indique dans la revendication 1, avec un compose de formule (III) : 

25 X-Z-N(Q 1 )(Q 2 ) (III) 

dans laquelle X est un atome d'halogene, et Z, Q 1 et Q 2 sont definis comme indiques dans la revendication 1 ; 
(b) quand le compose (I) est un compose de formule (I) ou A est un groupe de formule (A-1 ), Q1 est un atome 
d'hydrogene, et Z est -CO- ou - CS-, on fait reagir un compose de formule (II) : 



Ar conh — ^ \ r— ch 2 — ^ \m (II) 



dans laquelle Ar est defini comme indique dans la revendication 1 , avec un compose de formule (I Va) ou (I Vb) : 
40 0=C=N-Q 23 (IVa) 

S=C=N-Q 23 (IVb) 



dans lesquelles Q 23 est un des groupes Q 2 tels que definis dans la revendication 1, ou un groupe 
trimethylsilyle ; 

(c) quand le compose (I) est un compose de formule (I) ou A est un groupe de formule (A-1) et Z est -CO-, 
on fait reagir un compose de formule (V) : 



Ar — CONH — ^ \— CH 2 \ — CO-L* (V) 

dans laquelle L 4 est un groupe labile et Ar est defini comme indique dans la revendication 1 , avec un compose 
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de formule (VI) : 

HN(Q 1 )(Q 2 ) W 

dans laquelle Q 1 et Q 2 sont defmis comme dans la revendication 1 ; 
(d) on fait r6agir un compose de formule (VII) : 



Ar-COOH 



(VII) 



dans laquelle Ar est defini comme indique plus haut. ou fun des ses derives, avec un compose de formule 
(VIII): 



H 2 N-<^N-CH 2 -^A-A (VIII) 



dans laquelle A est defini comme indique dans la revendication 1 ; . 
(e) quand le compose (I) est un compose de formule (I) ou A est un groupe de formule (A-2), on fart reag.r un 
compose de formule (II) : 



j^.—i-wktlt — < n — i :m — v NH (II) 

dans laquelle Ar est defini comme indique dans la revendication 1. avec un compose de formule (A-2") : 

HO-CO-R 72 (A " 2) 

dans laquelle R 72 est identique a R 7 , ou fun de ses derives reactifs. avec la condition que si (1) R 72 est un 
qroupe alkyle en C r C 6 substitue par un groupe hydroxy, on n'utilise pas un derive react* du compose (A-2 ), 
et si (2) R 72 est un groupe alkoxy en C r C 6 . on utilise un halogenure d'acide du owiposa ^ ) ; ^ou 
(f) quand le compose (I) est un compose de formule (I) oil A est un groupe de formule (A-3). on fart reag.r un 
compose de formule (II) : 



AT— CONH— ' n— ch.-a NH (ID 

dans laquelle Ar est defini comme indique dans la revendication 1 . avec un compose de formule (A-3') ou (A- 
3"): 

M-(CH 2 ) p -CH(R 8 )-COR 9 ( A " 3 '> 
8 VCOR 9 (A-3") 



0=CH-(CH 2 ) .-CH(R°)-COR 
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dans laquelle M est un reste (Tester alcoolique reactif, p' est 1 , 2, 3 ou 4 f et R 8 , R 9 et p sont definis comme 
dans la revendication 1 , et si necessaire, on convertit ensuite le produit en un sel d'addition d'acide pharma- 
ceutiquement acceptable. 

14. Compose selon Tune quelconque des revendications 1 a 11 pour utilisation en tant que medicament. 

15. Compose suivant la revendication 14, ou Tun de ses sels d'addition d'acide pharmaceutiquement acceptables, 
pour utilisation en tant qu'agoniste de recepteur de la serotonine-4 pour le traitement d'un patient souffrant du 
syndrome de I'intestin irrite, de constipation flaccide, de constipation habituelle, de constipation induite par une 
drogue ou une medication, de diarrhee chronique, de diarrhee infantile, de gastrite aigue ou chronique, d'oeso- 
phagite de reflux, de nevrose gastrique, d'ileon paralytique apres chirurgie, d'ileon senile, du syndrome postgas- 
trectomique, de pseudo-occlusion intestinale, d'anorexie, de nausee, de vomissement, de lourdeur abdominale 
(en anglais : "abdominal fullness"), de trouble de I'abdomen superieur (en anglais : "upper abdominal discomfort"), 
de douleur viscerale, d'aigreur d'estomac ou d'eructation. 



16. Utilisation d'un compose tel que revendique dans Tune quelconque des revendications 1 a 11 , ou Tun de ses sels 
d'addition d'acide pharmaceutiquement acceptables, dans un procede de preparation d'un medicament pour le 
traitement d'un patient souffrant du syndrome de I'intestin irrite, de constipation flaccide, de constipation habituelle, 
de constipation induite par une drogue ou une medication, de diarrhee chronique, de diarrhee infantile, de gastrite 
aigue ou chronique, d'oesophagite de reflux, de nevrose gastrique, d'ileon paralytique apres chirurgie, d'ileon 
senile, du syndrome postgastrectomique, de pseudo-occlusion intestinale, d'anorexie, de nausee, de vomisse- 
ment, de lourdeur abdominale (en anglais : "abdominal fullness"), de trouble de I'abdomen superieur (en 
anglais : "upper abdominal discomfort"), de douleur viscerale, d'aigreur d'estomac ou d'eructation, du a un defaut 
de stimulation des recepteurs de la serotonine-4. 



17. Compose suivant la revendication 14, ou I'un de ses sels d'addition d'acide pharmaceutiquement acceptables, 
pour utilisation en tant qu'agent procinetique gastro-intestinal. 

18. Utilisation suivant la revendication 16, dans un-procede de preparation d'un medicament pour le traitement d'un 
patient souffrant de desordre de motility gastro-intestinale ou de dysfonctionnement gastro-intestinal. 

19. Compose repondant a la formule (VIII) : 



dans laquelle A est defini comme indique dans la revendication 1 , ou I'un de ses sels d'addition d'acide pharma- 
ceutiquement acceptables. 
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